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180 Dundas Street, 
Toronto, Ontario 
Thursday, 

Tune 200 ool 


VOLUME XIII 


THE FURTHER PROCEEDINGS IN THIS INQUIRY 
RESUMED PURSUANT TO ADJOURNMENT 


APPEARANCES AS EERETOFOPRE NOTED 


DRe BUPRE: = Good morning, Class. “Mr: Laskin has 
been detained and urged us to go ahead without him, as aoes Mr. 
McNamee, so Mr. Nelson, do you wish to concinue?: 


MR. NELSON: Yes. Thank you very much. 


DR. JOHN CORBETT McDONALD, PREVIOUSLY SWORN, RESUMES THE STAND 
CROSS-EXAMINATION BY DR. MARK NELSON, CONTINUED 


oO. Mer quess would Frke “to begin asking some 
questions, continuing from the paper in tab eighteen on exposure 
datae SP 'would=@like™’to “refer *to’ page *13 Ofthat: paper, Ur. 

McDonald, in which you say that, there was area sampling, 
monitoring, for asbestos done...four thousand samples, approximately, 
over seventeen years, 1949 to 1966. 

Pee REGitu.s 

Q. That's an average of less than one test a day, 
when I divide seventeen...four thousand samples by seventeen years, 

I got two hundred and thirty-five samples a year, less than one a 


day. And this was to look at exposure for over five thousand job 
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- 4 - McDonald, cr-ex 
OoetcouLced.) classifications, five thousand, 
seven hundred, eighty-three, to be specatrcyeand forea cohort 


of over eleven thousand workers. 
My first question is, do you feel that this kind 


of sampling is able to give, in terms of how limited the sampling 
was and that it was area sampling, not personal sampling, how 
accurate can the estimates be of the exposure of the individual 
workers during this time period? 

A. How accurate is very difficult to say. 

First of all, I think that perhaps, to be more precise, it would 
be useful to look at what the sort of pattern of frequency was, 
because it certainly wasn't a matter of sampling, shall we say, 
every other day, or anything like that. That wasn't the type of 
sampling this was. 

It consisted essentially in defining within the 
various mills..-.and I can't remember offhand how many mills there 
are...let us say ten, about that, I suppose...identifying in each 
mill a number of sites. Again, I can't remember how many in 
each mill would be chosen, but let us say it. was..<1 don't. know, 
shall we say twenty to fifty, or something like that, and then 
the pattern of sampling was essentially annual. 

So this concept of per day is a misleading concept. 
It's really a matter of a number of places chosen by Mr. Lachance, 
the hygienist, as being, as best he could, representative of the 
area, and then taking a measurement at roughly annual intervals. 
There were some departures from that, I think. There might be 
occasionally more, and so on. 

So that what you have at the end OL the Gavyels a 
pattern of...so that, ToovOupLike . LOGREHC neriod it concerned, 
which is from about 1950, I've forgotten... 

One £1949. tou G6. 

A. 1949 onwards, you have a pattern over Enact 


period of years which doesn't give you too bad a picture of what 
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a oie McDonald, cr-ex 
A. (cont'd.) you might call the general level 


in that area. 
Now that area would be quite a big area. Mills 


5| are things with floors, and the system is that in general the ore 
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starts at the top and works down through crushing machines and 
separaters, and eventually it gets, the refined asbestos gets 
bagged at the bottom. | 

Again I can't remember, but let us say that ona 
given floor there mightn't be more than half a dozen samples. 

Now, a cloor mignc be certainly as big as the floor Gr crs 
building, if not bigger. So one must be very modest in claiming 
that it represents anything like a precise picture of environmental 
conditions, even if they had been done daily. 

On the other hand, the pattern of concentrations, 
particularly when examined as they were by Mr. Gibbs, Dr. Gibbs, 
does give, I think, a reasonable picture of what the prevailing 
level of dust in those floors was. 

The bigger problem...I'm not so bothered, if 
you like, about that as a picture of the general area conditions. 
A much bigger problem, two bigger problems, are that of “course it 
did only start in 1949, and anything before that...there were the 
odd counts, but that's all there were and therefore anything 
before that is much more dubious. 

The procedure, and Dr. Gibbs will be here later, 

I think, in this hearing and he should perhaps be questioned 
directly on this...the procedure in general was to try to use 
again all the information available on mechanical changes, control 
changes, ventilation, etc., information from workers, to try to 
put together whether or not before 1950 conditions were better or 
worse. In general, they were probably worse during the war years, 
perhaps a little better before the war years. 

So a very important part of the exposure, because 


it was at a high level, was at a time when our measurements were, 
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Ree cont d.) ee yousli kes lLcastecood. 


The other point which we have to be more cautious 
about is the fact that a prevailing level does not...is very hard 

to assess what in fact was the exposure of a man, because in the 
mills there were things called cabins, where the workers would often 
go and then come out from time to time, and whether the conditions 
were worse or better in those cabins - probably better - again, 
there was a lot of variation. 

So, you know, I will share any doubts about these 
10} estimates. All we can say is that they were an honest and a skilled 
attempt to estimate prevailing conditions. 

Q. If, as you say, area sampling are not as good 
as sampling a worker, as a personnel monitor, for estimating the 
exposure of individuals, in that these were area samples and not 
Ae personnel samples, and if, as you say, at times workers would be 
working in cabins where the exposures might be lower, eouldany & 
that lead one to conclude that the risk estimates were too low, 
andthat the estimates you got in area sampling are higher for 
asbestos exposure than the workers were actually exposed to, due 
to the fact they were in the cabins during their work or during 
20| certain periods of their work? 

A. The estimates that were made by Dr. Gibbs 
were based upon taking that into account. 

G seHowecoUuldsne take itiinto account»if he didn't 
measure...if there were area samples, but they weren't in the 
cabins? 
ce ReNOPenO mete TesOrly. es Locdlan LE makeemysels 
clear. In estimating the exposure of a man in terms of to what 
environmental level was he exposed, his movements on a floor were 
studied. In other words, the estimates were made of roughly what 
portion of the time would man spend in the Gabiieor Cutsrde oLt. 


The...I think the question of the personal sampling 
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A. (cont'd.) is a bit of a red herring, because 

all attempts or all efforts at controlling work conditions are based 
upon area sampling. They are not based upon personal sampling. 
There are no data relating to the health of workers, as far vasa. 
know, of any industry, based upon personal sampling. 

Personal sampling is a very useful thing if you 
want to know, if you want to study, let us say, what does an area 
level of exposure mean in terms of personal exposure. There is 
Fi quite a lot of study of this, and indeed I think the future 
and more sophisticated methods of environmental control will depend 
on detailed studies of the relationship between the two, but we 
have to bear in mind that the exposure which a man has Ses eae. 
reflected in the area of concentration in which he is working, 
and that has been the practice in all epidemiological studies 
in occupational health and safety. 

Of LG thinkwit)s true that it's reflected, but 


15 


one bases a standard, hopefully, on the dose-response curves 
of exposure and disease, and it would seem to me that the most 
accurate way to get a picture of an individual's exposure is by 
sampling - having a sampling machine on that individual, as 
“a opposed to an area, and that if one is talking about those dose- 
response curves one would have to say that those samples... 

A. Okay, you are obviously talking eboutL...cxXCuse 
Hes. tue. luture. 

Q. ...were more accurate. 
25 Well, I'm talking about the present and the past. 

A. Well, I mean that means the future. Because 
I mean, in other words, from now on we might be better to 
incorporate more personal sampling so that in fifty years time 
we will be able to assess the risk associated with personal 
sampling, but that is the situation. You see, we don't have it 


and therefore at the moment we have got to use the available data 
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A. (cont'd.) on environmental levels, again, 
with all their faults. 

This is one of the few studies in the world which 
has any data upon exposure, so that, you know, we have to say right, 
are we going to just reject it or are we going to say it is the 
best estimate that exists at this time? 

If you think the estimate is too high or too low, 
then one would want to know on what basis you think that, and I 
Couldsdiscussmit. 

10 Q. One of the other issues you've raised, as 
you mentioned this morning, is that few measurements, if any, 
existed! prior, togl1949, 

Re Raght. 

QO... One of tthe questions .I have is, can you tell 
us how many person years of exposure occurred prior to 1949? 

Reap Al loOtjba.l ecouldn’ Getebl youd iA lok: 


15 


Q. Would we have any idea in terms of that number, 
it's approximate size or percent, in terms of occurring before 
1949? 

A. That is an answerable question, but I couldn't 
20| answer it without a lot of study. 

Om iImoquesssone of the corollary questions to 
that would be, what percent of person years of exposure that you 
categorize as low exposure, for which you said there was...let's 
see, there was no lung cancer found that you thought was 
statistically significant, what percent of that exposure would have 
28! occurred before 1949? 

A. About the same. You know what I mean? 

The relative proportions, the distribution of years of work in 

this cohort, whether they were heavily exposed or lightly exposed, 
would cover essentially the same year, time period. Essentially 
the same. 

Th isi scOonort. al) mean jeawhats isha soorns L8Ilsetoy 920, 
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Mey (cont Ge) ssomrteee Lathink the youngest employee 
we had in that was a boy employed at twelve years of age. 

So you could say that employment would have started 
about...employment experience of this cohort, started in around 
19...shall we say 05. Now that, of course, is taking the Paimiit. 
Probably the important employment history of these men started 
from about 1915, 1920, so in answer to your question, you can see 
that quite a lotlef work exposure in the cohort as a whole would 
have been before 1950. 
he OF eOkay.. EAs¥youleaid;oweidonitehaverreally good 
data on those exposures. 

A. But we have some, yes. 

Q. My next questions refer to the question of 
conversion from measuring dust, to fibers, with regard to asbestos 
15| CXPOSure. 

Tawouldl ldkel tod knowl fivou feel aftaithes dust 
counts or fibers counts, which of those methods provide a reflection 
that's most accurate, of asbestos exposure? 

A. You. meaniatdarectoifiber counts ora; direct» dust 
count? Or dust counted in a conversion? 

20 Oeil aidivrect tGrbercount..y 

oe, Ormavda rect? .%. 

Ofll¥ .Giastopposedi to, asdirects dusticounr? 

Avie Teieha nkesed |e note ane experts ons this A buts I 
believe that the variations in fiber count are worse than in 
dust counts. I think we can get more repeatable measurements with 
eS the dust counts, because the fiber count mechanism is not so easy 
to standardize. 

But one is measuring fiber. I mean, like, which 
is giving you the best estimate of fiber concentration? Certainly 
the direct fiber count. 

OU fOnevo ls cule concerns,s ofacourse:; iSethat in 


an area such as a mine or a mill there is likely to be a lot of 


AG 87 (6/76) 7540-1171 


i} 5 i et r 
: : an ms ) 
i xerae , bi nucdoM 
a 


(+) -ebyolqne tavpiey sft vida’ -.. at di 
.208. to Bteby oviows te £ yolqtte yod ets wt . 


bsrrAse Sve bibow  dnsmyelgne 2 iti ree Ble sa vy 0 
y 5 ¥ ie ha 
he7ssh ai Oe 26Te PICO: init ae if pi “xo 


oe 
eat ey prised a  SeauOo: 20% 
1A 


79 sea 4 


wttss> nem ges 


en tev nay cies teeup TON of 36 # hte ‘x08 aero 
; rye Av 6 ©58 szones ang ak +e chew 3o Yol &. = - 
4 08er euoted 4 

Oy (ites. sved-o* nob ee ‘iden ~vano “f a 


eda se ah -aexueogKe sv 

26 alee vert ow tu «A an 

7 SUP = Oi usten eal gweop dxeo gh. | _ os 
> by . ade eresicl,” eh Sevh, cntscassn moth: aoke 9 in 


‘ee a4 . aati J@ < Y 


aif +i -lesi OH, in aAjf Bioow, I as 
VOLG & ora orl i ‘te gist roy vedniosy axadth | ti 

i 
GAA ROIsoUox lo ot 6xiibas Yee: 


ef ay " 
he ipeiih ¢ to Inve sea si 5 neem sor 


/ cia ote tn cr | gmt. Anka Ie aan a 7 wa 
mit shoeat anoissizew ie ; 


| Seiow’ 


- A tat 
digiw asnoncewesen shag 
pA 


ie ia 
ASW. ei )° , Reeee jouee 


Vil 6S TaD {nOisarse SDK 


ti 26d al ,Saxno0s ; 
to sof 4 sdica yiom 


- 10 - McDonald, cr-ex 


Own conutsd.)) statemtaluingthe salir whichsis not 
asbestos, and which might, with the dust count might very well 
be picked up... 

Age Right. 

Ome cieand UWtlcouldubesregardcda....of course; sin 
extrapolations to a dose-response curve when it really wouldn't 
accurately reflect exposure? 

AS Yes. 

Q. We are impressed by the fact that the NIOSH/ 
MP OSHA asbestos work group, they...in 1980 they recommend to look 
at fibers as opposed to dust, with the newer technique, the 
membrane filter technique? 

A. I think that's entirely reasonable. 

Tethink thovany, 1 fab may pcomment herve, .sthatathere 
15 is here...I mean I agree with you that on the face of it you would 
expect, a higher “atio, of «ust \to fiber win amid] than sin ita 
processing plant. Is that what you are saying? 

QO. Yes. 

A. Yes. And that's one of the reasons why we 
have been looking with Dr. Dement at this plant in South Carolina, 
20| where the textile plant with the apparently considerably higher 
dose-response risk, because what is rather peculiar there...and 
mone orf us can reallvaunderstend tt... and that. ise thaG the 
conversion is of the same order in that plant as in the mines and 
mills. We would have expected a difference. 

DR. UFFEN: When you say of the same order, do 
eS you mean...? 

THE WITNESS: Around three. The conversions 
that Dement used were of the order of three to eight. | 

DR. UFFEN: Frequently people use order of 
Magnitude... 

THE WITNESS: We are uSing about three. 


So inother words, we are using in the mines and mills a conversion 
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THE WITNESS: (cont'd.) that is very close to 
the one which has been employed in the textile plant, and that 


makes one wonder a little bit. 


which you footnote on page 71 of your article.» in that paper 
Hegsaysetiateatecoatecime the conversion, Ln his mind, does not 
seem possible. 
ic fewouldelike=sto KNOW 111i... 

THE WITNESS: A. Is not impossible? 

Q. He says it does not seem possible, in his 
1974 paper. 

A. Yes. 

Cmmlewoulldwlike to ase voulit you [eel methods 


have improved significantly in this area? 


15 
ReeiNopeleconet stun liketicy, have. Tedonyt 2 a) 
mean, I think...I don't necessarily agree with ‘do not seem 


Possible.) I mean, 1t%s a matter of now possible and how...you 
know, what degree of error, etc. But I agree with what he is 
saying that in fact we've only got to look at the enormous range 
AY of conversions to see how a single conversion factor is clearly 
a very crude averaging process. 

But the methods of measurement of dust and of 
fiber are the same now as they were then. 

Q.sOkay-) Yeah, 1 think his point was, that 
25 he saw no correlation that he could understand or make sense of, 
between the measurements of dust and fibers? 

A. Yes. I did mention yesterday that I think 
that is very much the reaction of a physical scientist who is 
not very impressed with a correlation of around Pole foun. 

DR. UFFEN: Impressed, but not favourably. 

THE WITNESS: Exactly. But when we look at the 


correlation between dust exposure and radiological change in 
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DR. NELSON: Q. I was looking at this 1974 paper 
by Gibbs, which will be in the record in tthe Eveure 2 Lem. told, and 
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Noanucon ed.) asbestos workers, correlation tends 


to be about point two five. 

In other words, in biological problems we just 
CaneteoetetiatekindeotmcorrelacioOnstiatiphyvoical scientists like to 
see. 

DR. NELSON: Q. On the third paragraph of your 
abstract you talk about averaging lower dust concentrations at 
Sixeoo1nt act x million particles perscubic foot,, and convert, that 
out to twenty fibers per c.c. Now, the conversion factor you 
[| a8 are using there is around three, I believe. 

THE WITNESS: A. Which paper are we now talking 
about? 

O.eei'm sorry.  lt's the same one, eighteen. 

A Yes, okay. 
vs Ovwethatws the waper [1 be referring to. 
A. Page? 
Omeevelo sn instne third paragraph Of the abstEact. 
A. Mmm-hmnm. 

Q. You convert the lower dust concentration of 
SixepoOlintesixemi tt On sparticles per cubic fool, in jthat 
20| paragraph, you converted, I see here, to twenty fibers. 

Ae {Oh YESs.ves- 

Ob MVEcueStlOnaiS a bow did yOu arrive at ia 
conversion factor of three? Why didn't you use, for example, a 
factorsoL...one of the other tactors such as one, which .you 
mentioned on page 21 of this article, or a factor of point .three, 
a whichavyou mention in another article, in that there isa. very 
wide range - over one hundred times - in terms of the conversion 
estimates one can choose. 

A. Yes. 

Q. It seems to me that the estimates of fibers would 
be very different if you used a lower number than three. 


A. Or a higher number. 
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OL = Yes. 


Ae le mean, we could have chosen point three or, 


shall we say, twenty. 

We chose the average there purely...this is not... 
the sentence starts 'if'. As it happens, I mean if you read the 
article throughout, we are really saying that at this stage we 
certainly were not serving up the results in any way in terms of 
fibers. 

[| na It so happens that this six point six million 

particles, or about twenty fibers, does agree fairly well with, 
in fact, what our estimate eventually was, of an average of 
three point one four. So I suppose we were really quite close 
to the average. 

I think choosing the average is not an unreasonable 
1Sueciing co ao. 

Oe “Yous say later in*your article, on page 217 
that a study of this kind is as good as the environmental and 
mortality records on which it is based. In light of the fact 
that there are serious limitations on the accuracy of the exposure 
data...things we discussed this morning...that their area samples, 
20) that only four thousand were done and few, if any, measurements 
were made prior to 1949, that there are serious conversion problems 
and a wide range of conversion factors. Would you say that 
the conclusions you reach in that third paragraph with regard 
Pomrinding= no statistically stgqniticant Lung Cancer at’ lower 
25 exposures...which are estimated to be twenty fibers...would you 
Say one can really say that with a high degree of confidence? 

A. How high do you want me to say it? 

Q. How confident would you regard that statement? 

Aeeer can't*really f.sit-s my best’ estimate. 

Q. I guess the reason we feel that's important 
is it seems that some people have inferred a lot from that last 


paragraph, namely that there is no significant lung cancer at 
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Q. (cont'd.) twenty fibers per c.c. 


A. Yes. 


Q. which is regarded as a low exposure, and we 


feel in light of the limitations of exposure data and no real 
measurements from 1949 or before, or very few measurements, we are 
just wondering with what confidence one can say that there is no 
Ung meCancerl eat etiicdeulevel.. 

A. As a matter of fact, I think with a fair 
amount. I say this because there is...I can assure you that. 

10} goubt whether there, anybody in this room is as conscious of the 
problems of estimates as we are, but one of the interesting 
things is that with this enormous problem of estimate, and 
variation, that exposure-response line for lung cancer is one 
of the most precise estimates of exposure response in cancer 

FF published in any field today. 

Tt’ s worth noting. LF think *there are only two 
other areas which are perhaps more precise than this, and one 
is in radiation workers and the other is in relation to cigarette 
smoking. 

Pier ponte is that error .eads CO Varlation. "Lr 
20| our error was great, we would not expect our Bornes tO ral. 
so close to a line. 

Now, that is a form of internal consistency. 

Now, what would be perfectly fair..in other words, 
what that implies to me is that on average our estimates are 
quite good, but what we don't know...I did speak about this 
Z2 yesterday...is, we do know that there is random variation on 
measurement, and we do know equally, as I was describing 
yesterday, that the effect of random variation in measurement 
is to reduce somewhat the slope of the line. We estimate very 
roughly that that line, in the light of unpublished current 
information, the slope of that line may be depressed by about 


sixteen percent on account of variation. 
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Dee Cconce a. ) So I suppose that's the Kindo. 


reaction I have to this issue.’’ IT think that ites "anmestimate 
that has a very high degree of probable truth. ‘The ‘exact slope 
may vary a little bit. 

QO. Let's assume that it is depressed sixteen 
percent. 

A. Yes. 

Owe Would @that change what -youwtind, Dn terns aye 
lung cancer being statistically sigmficant? 
Des) PP doube 2c. 
OQ. Mawel; Som: 


10 


A. It would simply give you a different slope line. 
It wouldn't affect the relativities, you see. 

DR. MUSTARD: Can I ask a question about the 
o statistical significance? 

In your responses here, if you had three million 
people your argument about the statistical significance would 
change? 

THE WITNESS: Completely, yes. 

DR. MUSTARD: So that indeed it's statistics, 
20| as I understand, that you are arguing from a cohort that you 
have studied? 

THE WITNESS: Exactly. 

DR. MUSTARD: If you increase the numbers, indeed 
it might be statistically Sigur icants 

THE WITNESS: It certainly would be. Any 
22 difference becomes significant if you have enough people. 

DRIBNELSON @2 OL0'H think?’ you’ vedalready said 
that we don't know what percent of person-year exposures occurred 
prior to 1949, but that this could be significant. 

You said on page 21 of your article tha tmror 
the more important earlier years we have only estimates to go on, 


and I'm quoting you. 
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Who g NSSRs dake 
Q. And yet you maintain that you have a Lotio£ 


confidence in this estimate. lI fail to understand that? 
A. That's fair enough. It's a matter of opinion. 


Gy Die thinketteis a matter of Opinion. Yes, 1 


agree with you. 
A. I've studied it for many years, and I've 


come to the conclusion that it looks true to me, but of course 


I might be quite wrong. 


10 Q. I think we would agree that the size of the 
study population, or the manner inmwhiiched GieiSswdinvided, ican 
influence the degree of statistical significance we find or 


dont. finds 

AY SeSz 

Gee Tt we VookwattablemsevenmD, Ciaschivs paper, 
18) tab eighteen, which is located on page 18, this is estimates of 
increasing...we are looking at mortality here for gross service 
twenty or more years, and we find that the population of workers 
here has been broken down in various columns according to 
estimates of their exposure - low, medium and ges bedy' 

A. Mmm-hmn. 


‘ Q. Again, I'm referring back to the asc 
paragraph of your abstract on the ‘first page’ of ‘this article 
in which you say, "No. statistically significant lung ‘cancer 

was found". 

But in fact even within the columns, when one 
25} looks at the SMR's, standard mortality ratios, even forthe 
low exposure, for lung cancer it's one point two one, and for 
esophagus and stomach it's one point three six. Would you 
say those SMR's are significant? 

We *9D don't know: I would like you to note, I mean 
before you start drawing conclusions, that how would you then take 
* the SMR for esophagus and stomach, one point three six for low 


exposure, and point six four for medium exposure? You would need 
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Ree (CON Lad sme eomid ne them both together, wouldn't 
you? 

Q. When you say lower dust concentrations I was 
assuming you meant low exposure. 

A. I meant that. 

Q. You mean low and medium? 

A. Well, in point of fact, as a member of the 
Commission has already said, I think we mean those two groups 
together, but I think what you see there is, if you like, part 


of the variation. It is not reasonable to believe that people 


10 


with lower exposure have a higher risk of esophageal and stomach 
cancer than those with medium exposure. 

Q. I agree with that. I think the point we 
make is in light of the problems with measuring exposure 
15| accurately, this could be a reflection of inaccurate exposure 
measurements. 

A. Yes. It could be all sorts of things, you 
know. I do want to emphasize that. 

We are not dealing with, in studies of this 
kind we are not dealing with either human experiments or 
experiments with experimental animals. That's one of the big 
problems of interpreting epidemiological data. We are not 
dealing with experiments. We are dealing with human beings and 
the way in which they move. 

You could say that there is no absolute validity 
25 in any epidemiological study whatever - none. And I would support 
that, but in the life in which we lives we Nave to put together 
the information as best we can, and inspite of the fact that .we 
know that our information on, shall we say lung cancer and 
smoking, is not valid, it has no more validity than this kind of 
stuff, nevertheless society finds it useful to consider what 
information there is on smoking histories and lung cancer. 


I emphasize this because we are not dealing 
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A. (cont'd.) with laboratory experiments on 
human beings. People who are of light exposure are not necessarily 


the same as those with heavy exposure. We cannot look at 
precision. We have to look at patterns and decide whether they 
seem reasonable or not reasonable to us. 

@. Meagree with® yous that! manysof the® questions 
relate to how one interprets the data, and clearly we have a 
difference of opinion on how it should be interpreted. 

With lung cancexy, for instance... 

Rew, Limmnot,sure thatywetdo.8 Yottknow’ thaty.I 
oVabgyy Be 

Q. Well, it seems to me we do. If you look at 
the low and medium exposures for lung cancer, the SMR for lung 
and the low is one point two one, and for the medium is one point 
0 eight. If we average those we get one point one five, which 
means a fifteen percent increase in lung cancer for people exposed 
at these concentrations. Do you think that's an important statistic? 

A. Could you repeat the question? 

Q. Well, you said we would have to take SHLO 
account the SMR's in the low and medium groups... 

Ne. Ganvtiecut thistshert;, becausenIsmanot %stre 
Whatmwe aremtrying! toggetmatptyoursees”@ Lie@seemsetonme that 
what you are trying to work towards is some justification of 
a statement that therevisn'tra risk belowvaicertain level.» I 
have emphasized again and again that that is not what we said. 

himean, it youvare trying to prove there is 
no risk below twenty fibers, then I can go on in this and discuss 
Ttewith you. Butel'’minctRtryingsto prove thatpaso you know; 
is that the gist of your discussion? I'm not clear about it. 

@aesNOmetThe gstyo Lamy tdiscussionsisithatein 
the third paragraph of the abstract you say that there is no 
excess mortality that could be considered statistically 


significant, except for pneumoconiosis, at twenty fibers. 


7540-1171 


(29213658 JhnITHet » Je e°sand anes voy od 240 pax2 


te-30 ,Eie2o0n ~ of - 
Mo atcenirsgxe, qrotedodel ileal 
yitwevesvod jon Gus emi anoie stipit Qe 

a9 AecoL 20efne> SW. .S i 

yen" tonwiesiw s5i09) bas anvusdan a He 2s 

| :on od) a leer aes tn 

nOrtesip ate Fo ymeim fale way ftw 3 cans 7 

avon aw yiseata Bas Bae ait e u 108: 

7 Sioaquasat ad bfwena Re: sale noe 

-s7meteq) to) pases . 

| ,2a03 word Oey of aw farl9 Site 290 aa: a 7 


m 


Pi 


76h #00) Vi “24 Ch ov af oF sregs zl fiw 2 

i) 4 ime gh’, .%91065 pol ges BSi2OgRe 
iaq ano 2) mulbee @hy toh ime \vemo eae ty tibeg ae 
maraw, 3 + 880 Ineo ofe 2Sp) av seats :] | 


a 
pHa! SiO? LOz’ tear eurdl ne Se@reTaet sas y50K m 


‘notiseup etm! Jnkegey gov bio i‘ 


3283 OF SYBD DLUCow aw bese Zoy vite *, 
-- Sqvote mtbom Bao Wel ¢ eb ; 


i'1 sfceced .J4one Beds dpe Z ond 
am 23 Eee 3D »8eR) Woy, ae soe 09 Oi 
cleo kot athe es ShYewor sieGe at 
leval nbapdeo s weled Ages 4" ek lee Pan, 
Hise oe tety gon 2h Pod dedd, Abele fine é6ey bend 
76 OF) BVO OF Heiney ae, oI ah ane 
savonak beh eta AE eo ep B5 i net 
word ey oa. ted, ave'eg os palsy 
+1. suede mais yon mt oF ve aL: 


ni dene @4 Bel 


on a see anita cpt 


- 19 - McDonald, cr-ex 


AS “hate serighnn. Do you, think that's untrue? 


One Welle othink wiesea question of what one 
looks at at the table. Certainly an SMR at a low exposure of 
one point two one for lung cancer, that's a percent increase of 
twenty-one percent. It seems to me thatismsioniticant. 

A.» Well, «.1.donit.know, ~1,mean, I'm taking 
judgement of Professor Giddel,wagprotessor of medical statistics 
at McGill University, that he thinks that's not statistically 
significant. 

2 Now, I mean, you know, it's a matter Oratacce 
If he's wrong in his calculation, I think that should be 
demonstrated. Nobody has demonstrated that. T'meinclineda to 
believe it. 

But I still argue that that's irrelevant, because 
76 the purpose is not whether it is significant or not. What we 
are saying is that due to the inability of studies to detect 
certain increases or decreases in mortality, we have to fall 
back on the pattern of exposure response, and our best available 
estimate of what is the risk at any level below twenty fibers will 
be based on that. And that's what this last paragraph said. 

20 DR. MUSTARD: Can I ask a question again here? 
Because I wonder if we are not debating something which is just 
statistical. 

You have identified that you have...there's 
error in measurement, there's error in estimates of what's 
happening to people. 

THE WITNESS: Right. 

DR. MUSTARD: Those areas are part of the variation 


25 


which affects statistical probability, is that not correct? Am I 
right? Those errors that affect your statistical analysis? 

In other words, if you have a fair amount of error 
in your estimates, and small numbers, showing a statistical 
probability is more difficult than if you had a very precise 
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- 20 - McDonald, cr-ex 


DR. MUSTARD: (cont'd.) measurement? 
THE WITNESS: Yes. This term ‘error’ didn't 


need to be examined. What we mean statistically by error, is 
variation. Error implies that it is incorrect. 

DR. MUSTARD: I mean variation. 

THE WITNESS: Variation, right. 

Yes, “it “isa reflection of variation. If we 

have true error in the sense of bias, no statistical significance 


can take care of it. 
i DR. MUSTARD: But in the sense that the variation 
had been very small for the things that went into the 
calculation for those nineteen hundred and four men, that might 
Gelreadea tittle bit differently? Wt might*be statistically 
Saguuticant, sn ee sthateche *pOintetiabeyOurdre trying to make, 
15 is that the uncertainties in here create .the problem...or if 
you had two million men, it might be slightly different in terms 
of calculation? 

THE WITNESS: It's mainly the latter. This, I am 
virtuallyssure pois a’ test Yor significance of the kind that we have 
always tried to avoid using, which is taking data at face value. 
20 Tt is not taking’ any’account of varvation. 

TEeweltook account ‘ofitvarration,; IedonmSt suppose 
any of the paper would be statistically significant. Or any 
other epidemiological paper. 

DR. NELSON: Q. Let me try to understand your 
feelings on this. Would you say that based on your third 

se paragraph in the abstract that at twenty fibers or less, bee 

you regard as low exposure, that lung cancer as a result of 
asbestos exposure... 

THE WITNESS: A. Excuse me. I don't regard it 
as low exposure. What made you think that? 

Q. You said lower dust concentrations. 


A. Lower, yes. 
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= 20s McDonald, cr-ex 
Op Okavi. WeAt Lowemedust concentrations *of 
twenty fibers per c.c., would you say on the basis of the paper 
that workers would not have lung cancer as a result of those 
exposures, or that they may and we just haven't been able to 
detect it? 

A. I don't know whether you've read the paper, 
but what it says is that they will have. That there is...that 
the extrapolation of the linear relationship implies that they 
will have a risk of lung cancer, right down to point zero, zero, 
zero, zero, one fibers per annum. 

You know, that's what the implications are, that 
there is a finite risk with every fiber you are exposed to, 
including that which is naturally in the air. 

DR. NELSON We would like to hand out some material 
to be entered into the record...some pages from the submission to 
the Royal Commission on Matters of Health and Safety. I believe 
it was entered by the Quebec Asbestos Mining Association, and 
as I said yesterday, I had assumed that everybody had a copy 
but for those people who don't, we would like to hand them out 
now. 

DREENERSONe Peo. ORiwould Eikemto refer to page 
nineteen of this document, to the last paragraph on that page, 
Dr. McDonald, in which the Quebec Asbestos Mining Association 
argues on the basis of your paper that it's almost impossible to 
discern increase in risk at an exposure rate of twenty fibers per 
Gacy 

Do you agree with that statement? 

THE WITNESS: A. That's what we have just been 
talking about, and that is what is stated in the third paragraph 
Opoeciateousthack. 

Q. You, yourself, state that there is an 
increased risk that is significant, due to pneumoconiosis. 


A. Yes. 
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4 ee McDonald, cr-ex 
QO. They fail to mention that here, don't they? 
Ree LedOll EanlOw. 
Of Well, Lydon, t= sce =.ty- do” you? 
A. I didn't look. I'm looking at one paragraph. 
I don't see the word pneumoconiosis in that paragraph, no. 
Opgn! elly 40 Ve Few en side whi nl X=) si 
A. No. I don't know whether they are referring 
to pneumoconiosis or not, because that may be mentioned earlier. 
Q. Well, on the second paragraph there, under 
Findings, they talk about the relationship, dose-response 
relationship in cases of asbestosis and hong ’cancerm. 
eee ONG any. ore 
Q. I just think it's important that when industry 
makes a statement like that which is so blatantly inaccurate, 
that that needs to be pointed out. 
I would wonder... 
MR. CASGRAIN: Mr. Chairman, I think this was 
a purely gratuitous assertion which should not be on the record. 
This is not the time to do this. If my learned friend wants 
to argue in due course, fine, but I can't stand here and accept 
that statement as attorney for QAMA, and I dom te 
DR. NELSON: Well, workers' lives are at stake... 
MR. CASGRAIN: And if we want to embark now on 
a discussion, I will. But I don't think this is the time. 
I would ask my friend to perhaps refrain from 
that argument. 
THE WITNESS: Mr. Chairman, I would also like to 
be sure that I am not in a position of having to comment on 


somebody else's document. 
DR. NELSON: Well, I think what we are talking 


about here is, we are talking about a standard for asbestos... 


THE WITNESS: A. Yes. 
DRONE LOON <2. ,.-and statements are made nig) 
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= ee McDonald, cr-ex 
DRo NELSON: sO-m contd. Chis document that have 


been submitted to this Commission, and I would like to know your 
comments as a scientist on the validity or invalidity of these 
assertions. I think that's a very important part of these 
proceedings. 

THE WITNESS: A. I think if you think this document 
iseamporcant, © suppose 1t Shouldsnave had 1t: to read before. 

Q. I'm not responsible for distributing the 
documents. 

2 MR. CASGRAIN: Now everybody is guilty. 

MR ee EAGKINs Welle Mr a Chaltmanr, Just two points, 
Number one, my friend is here to ask guestions, I think, not to 
express his own opinions. If he wants to express his own opinions 
he can surely get in the witness box and we'll have a chance to 
ae question him. 

Insofar as Dr. McDonald is concerned, it Seems 
to me we have discussed this third paragraph in the abstract now 
for about forty-five minutes, and I don't know what we are going 
to add to it by asking Dr. McDonald to give his view on what 
somebody else said about his writing. He has given his own view 
20; directly on what he said his article means, and it seems to me 
we should all be content with it. I think we all understand 
Wiat DE. McDonald said. 

DR. NELSON: Well, maybe you understand it, but 
we don't, and I don't appreciate attempts to censor our 
questions in this area. If you want the participation of working 
23 people in the OFL in these hearings, we intend to participate. 
Pee vOusoOn tf, tne sVOu Ssuould Make that Clear. It 1s not at all 
clear to me, you know, what is being said in Dr. McDonald's 
paper and comments regarding it. 

So let us decide what is clear and what is not, 
insofar as we are concerned. Thank you. 


DR. DUPRE: I think the chairman should now come 
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me 4 Moponalda, cree 
DRE DUPRE: (cont. da.) to the’ aid of “parties, 
frertscouloetry to dO son First Or all; 1 think we should all 
try to remember that we are here today, aS we are on any day when 
we have a scheduled witness, to try to get the maximum amount of 
help from that witness that we can. 

Secondly, I certainly would not want any party 
to feel that he should be unduly confined in posing questions, but 
at the same time I think all parties should be sensitive to what 
I would call gratuitous editorializing. 

As for Mr. Laskin's point, I don't know about my 
colleagues, but I have a certain sense of deja vu in terms of 
the points relating to the third paragraph Or that abscLace, 
although admittedly this one has been raised ina brief that was 
put before the Commission...a brief whicn, by the way, I might 
point out in a reminiscent mood, I remember. OP course, «*have 
read all of the briefs and I think the record of the meeting 
will show that I complimented the QAMA for all the information 
they gave us in their brief, which as I put tt, Cercainagy staced 
their interests in a straightforward fashion...the same 
compliment as I gave to the OFL on their brief when they 
submitted the day before. It was indeed, again, a very 
comprehensive document that I felt represented the interests 
of the party well. 

Now, at this point one reason why we have 
guest witnesses who formally testify is that alLenougn you" can 
take it for granted that the Commissioners are not necessarily 
very bright, on the other hand simple physical examination will 
bring home to you that none of us was born yesterday. And 
indeed the whole purpose of this kind of testimony is to enable 
us to understand in context briefs from organizations, which 
we know offer a very useful compendium of information which, faye 
course, is mixed in with the usual amount of slanting and/or 


BS and so on, but that is part and parcel of these kinds of 
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lt lat ee McDonald, cr-ex 
DR. DUPRE: (cont'd.) exercises. So that's why 
we have these different phases in our hearings, and of course 
what goes on in testimony, in many ways, is something to balance 
what we all know are honestly-meant, honestly-presented 
presentations from parties who have an opportunity to speak to 
their interests. 

So may we now take it that in these pages from 
the QAMA brief you are bringing to our attention that Dr. 
McDonald's testimony certainly would indicate that what is 
stated in the QAMA brief should be read with considerable care? 

DR. NELSON: Yes, thank you. 

THE WITNESS: Mr. Chairman, may I make a 
statement? 

DR. DUPRE: Please, Dr. McDonald. 

THE WITNESS: I feel a little unhappy that, ina 
sense, the implication has been that I have in any way either 
failed to promote the information of our work to the workers who 
are concerned for their understanding, or that I have promoted 
the misunderstanding part of our findings. 

I would like to emphasize that for at least 
ten years our publications have promoted increasingly the view 
of a direct relationship between asbestos exposure and the 
probability of cancer...longer than any other group of workers. 
We have done this in published paper, in public hearings, in 
meetings with trade unions concerned, and I do resent a little 
the suggestion that we are in any way trying to mislead anybody. 

DR. NELSON: Let me say that the intent of my 
questions was not to imply that you have misled. The intent 
of my question was to raise a very important statement, we feel, 
that is based upon your paper, on pages nineteen and thirty-two 
of this document submitted by the Quebec Asbestos Mining 
Association. Page 32, they repeat the statement that it has 


7540-1171 


‘ xa-25 ,bieaoGot a ae 

viw e'tety of@ ,@e8touexne (. 5 oneal at 

| eertyop to bas ,spattasd sae at@ 3 ey 
SoctclaAn Of paintenea a: ,ayen corte 


Ladieasag-\lsepnent Psion 
o4 Asse of Ytinedaodye as awe os anlage 


ot BR Ae 


re As —- 
> 


7, 8 

Pepay sesia ni Sade +i aud weet eae. 

1. seed noltostds spo 92 giipaiid exe ie 

ei sadiw cede eden land Bilyow Viedeeees yaromksesd 

oo aldsvebisnon diiw béem ge Bigome Aoixd AMAQ acit 

voy tomy ,2@% ¢OEIZM .Ad 

ston L vant , heel sae agar ll SRT 

SiseodomM 2a  Senelt r2RI0G .AG 

ni .de% yogaday sidoed « Deeks (‘BBEuTIW AHT 

s yew yne oi evaed = iq. need e6c4 coisas 

olw wiaoneow edt of Sgow Ge Je each matesdoias t 283 ste 

eos eye I Jaenld go ee eee zien? 

apnrkbad? ace te diaq ah be 

‘anal 35 10% Sse9 oxbendyime af eld hivew 2 

weiy of? y!poleneguads Bexornay eitad enotieytldud 3 

ett Bas. styeedip soteetea nyewed gidengois reise 32 
eiaitow 3o quveanp tetio yas Aga? sono. 30 

J ‘Qetjean Silteq al ,1s6geg badaiidig né iz o 4 

e/ Iii 6 Jeagees Ob 1 bas .baneeaheo saoins ¢ ay 

(Lottvrs basleda os palwad vee yas nd. whe ow Jad. ey 

ie to Jos¢nL edt sad? yie en ged ye oaregle ~ 

iiain., off beleam ever soy feds gigmi of goa 8 

, les ow .demegaeet Inasvogms w204.s ei is , s és] 

ont = apt nate nth Se = 

par ake eotandah 2 


on 


—* 


- 26 - McDonald, cr-ex 
DR. NELSON: (cont'd.) been difficult to establish 


an increasing risk at twenty fibers, and again we thi nkeie. S 
important, in light of your paper, to BOE OUPELiiateptoks has 
been established at least for lung fibrosis due to asbestosis, and 
that this is a serious omission...or one that people should 
consider, the lack of discussion of pneumoconiosis. 

In that line, may I ask you, Dr. McDonald, a 
question about pneumoconiosis? 

Tawould Like to reter to table two on page 15, 
10| where the number of deaths that were attributed to pneumoconiosis, 


which I believe yesterday...that's page fifteen, table two, tab 


eighteen ... 

THE WLINESS: | Aw Yes. 

DR. NELSON: Q. I believe you said yesterday 
most cases of asbestosis were classified as pneumoconiosis. I 


15 
was wondering if you could comment on if you feel it's possible 


that lung fibrosis which resulted from asbestosis may have 
influenced or played a part in some of the other deaths listed 
here, such as heart disease...of which there were over fifteen 
hundred...such as respiratory tuberculosis, and other respiratory 
20| diseases? 

THE WITNESS: A. Yes, I do think it possible. 
iemundeca, think tt likely. 

Toeputea quantity Of contribution to, those is hard, 
buteyes, © do for two reasons...three reasons. 

One, because im heavily-exposed men I'm looking 
25) for the evidence. I think perhaps some of the evidence...I 
don't want to go into detail, but probably some of the evidence 
would be found in page eighteen, seven D table, where I expect 
we'll find...which we do find...say, on heart disease, evidence 
of a gradient in relation to exposure. All Geaksfquee” “Meee Rost oe 
ever so dramatic. It goes up from an SMR of point eight seven, 


point nine five, one point 0 six, one point one two. So there 
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lee oy eae McDonald, cr-ex 
A. (cont'd.) we have a gradient which is 
compatible with that hypothesis that the dust disease...because 
there is no mechanism that I can think of of asbestos attacking 
the heart direct, it seems likely that this is an indirect effect 
by putting an extra load on the heart from the degree of damage 
to the lungs. 

Okay. I think in fact most causes of death 
are...show some increase in the high-exposure group, and I think 
the reason for that is another sort of truism, and that is that 
you die from two causes more easily than from one. You know, 
death is a result of a number of disease processes, and the more 
you have in your body, the more you are likely to succumb from 
any one of them. 

So, yes, I think we must assume that any 
debilitating disease, if it gets to the point of DuUctiIng™ an 
extra load on your survival chance, will not necessarily kill 
you from that point, but may increase your chance of dying from 
something else, yes. 

Oe enank= YOU. 

If I could just have one minute? 

Okay, we would like to enter another item into 
the record, which is from Sam Epstein's book, The" Politics of 
Cancer. It's a quote that he takes from a document we would 
like to distribute now. 

MR. LASKIN: I wonder if Mr. Nelson formally 
wants these documents in the record? Do you want them marked 
as exhibits? 

DReeNEUSON:)) Yes, Yes. 

MR. LASKIN: I suppose we should if we refer 
to them. I suppose the extract of the QAMA brief would be whatever 
exhibit number we are now up to. I defer to the back row here. 


MR. WARREN: I would guess twenty. 
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- 28 - McDonala, cr-ex 
MR. LASKIN: ‘Twenty? 


MISS KAHN: Yes. 
MR. LASKIN: Let's make this extract from the 


Si) Politics of Cancer, exhibit twenty-one. 


EXHIBIT # 20: The abovementioned extract was 


then produced and marked. 


EXHIBIT # 21: The abovementioned excerpt 


aS was then produced and marked. 


DR. NELSON: OQ. what I would like to refer to is 
Giethemturst pagesoL this 1S just ia copy of the title page. 
The second page, the last full paragraph there is a quote iia t 
Dr. Epstein has taken from a Quebec Asbestos Mining Association 


pamphlet, in which they are talking about the risks of asbestos 


15 


and) eheyesay, Scan a, little bit of asbestos kill youz 
The response is, no. Long-term medical studies 
of workers who were exposed to asbestos show 
that low-to-moderate levels of exposure do not 
20 lead to an increased rate of disease. In these 
studies, the higher-than-normal incidence of 
disease was found only among employees exposed 
to extremely high asbestos concentrations for 
long periods of time". 
Pewould:likesto know 1f yousthink that statement 
os is an accurate reflection of the risk that workers face due to 
asbestos exposure... 
MRUSCASGRAIN: saMrenchaltmany. © Obgectragain. to 
this sort of thing. What are you trying to do here? I have 
read the page in question...my learned friend is trying to do 
what now? If he wants to argue with me on QAMA, I'll go anywhere 


with him and argue. 
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- 29 - McDonald, cr-ex 
DReeNECSON?? 1 menot- arguing. 
MR. CASGRAIN: At this level here I don't see 


why we should involve Dr. McDonald in it... 

DR. NELSON: I'm not arguing about QAMA. I would 
like his opinion upon a statement made with regard to the risk 

of asbestos exposure, which relates to the setting of a standard. 
A statement is made here, a scientific statement that there is no 
risk of disease at low levels, that disease is only found at 
high levels, and I would like his comment on that assertion. 


DR. DUPRE: Dr. McDonald, I take it that what 


10 


Mr. Nelson is asking you, and I will permit the question to the 
extent that I understand it"s’ impact, he*is¥asking you -"in 

your expert capacity, whether in your opinion the statement that 
is quoted here from a party that also has an interest, is a 

15] statement that is supportable on the basis of the studies 

in which you are knowledgeable. 

twill Mr Casgrain, with respect, fF will permit 
the question in that sense. 

THEYWLTNESS: As Lt™remains a’difttreult 
question, a little bit like when did you give up beating your 

om wife, or whatever. 

But..-because in sense they are both wrong and 
BheveaALesDOth Ligic. sCantavlicrle Dttwor asbestos=Kill~your 

Yes, of course’ it can. “We know that: So™the answer™then 1s; no. 
SOmetiat Ss wrong. “Ae lirttle baityor asbestos can@k1ilT* you. 

25 "Long-term medical studies of workers who were 
exposed to asbestos show that low-to-moderate 


levels of exposure do not lead to an increased 


rate of disease..." of disease...low-to-moderate 
levels of exposure...I don't quite know 
where that...i’m sorry. I'm sure you want me to be careful over 
30/ the words, so low-to-moderate - he doesn't assign what he means 


by low-to-moderate, because the answer to that will obviously be 
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= Ai McDonald, cr-ex 
A. (cont'd.) what we have been discussing for 
the last hour, that there will be a relationship directly related 
to how much, okay? 

"In these studies, a higher-than-normal incidence 

of disease was found only among employees 

exposed to extremely high asbestos concentrations 

for long periods of time". 

Well, that's not true because we certainly know 
that there have been studies which have shown a high incidence 
of asbestos disease after very short periods of time, for example 
the gas-mask workers. 

On the other hand, we have got the general fact 
that there is this increase and we have againbeen arguing about 
the fact that in, say the mining and milling study, and I 
presume that's probably the context of the QAMA statement, 
that it is difficult to detect disease below what in fact is 
low or moderate. 

Now ymastlesaica ys tiewdrrti culty sto vdetect 1s not 
the same thing as the absence of. So again, you see, it isn't... 
ieee Migmboelook dt the thing On all’sides. Whatiiis® true, of 
course, is that there is a relationship between the clearly 
asbestos, specific asbestos diseases and dose, namely lung 
cancer and asbestosis. To a lesser degree with the diseases 
which are clearly indirectly related...I mean such as respiratory 
disease, cardiorespiratory disease, and then some evidence that 
almost any kind of disease will be increased in relation to 
asbestos. 

So, you. know, I'm picking several points about 
this statement which are untrue, but on other hand, of course, 

I am pointing out there's elements of truth in it. 

Iemesorry ican’ tedo better. 

Ove linac s* Very «good. Thank you. 

MR. CASGRAIN: Mr. Chairman, if I may make a 
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ae pee McDonald, cr-ex 
MR. CASGRAIN: (cont'd.) statement at this stage? 
DR. DUPRE: Yes, M. Casgrain. 
MR. CASGRAIN: We now have the strange situation 


where a question has been asked of a witness, which is nothing 
to do with the statement made, of a statement which would have 
been made by my client and to date which is not pointed out, 

and which is reported to have been made by my client by somebody 
Tecon te know, ca llecduMr Epstein we tiat, Lehavesnever seen. 

Now, is just want, to point out to you that this is 
tM obviously the weakest kind of information you can ever put to a 
witness. This is number one. 

WesUSDCCtat hate nisedrticles, tolwnich Mr. Epstein 
referred may have been quoted properly, but I don't know about 
that and neither do you, because we have no evidence in this 
15 Bespect. 

I suspect as well that the date of the article 
may have been 1970, but we don't know, do we? I think it's 
WECDob vm Un eecanataCOnriirms 1 ts 

Having, sald. this, 2t.shows to, you. that it may 
bemtnatlin, 1970. the, intormation, behind) this, article was not as 
20| complete as it is today, and we could go on arguing forever 
that NIOSH in 1972 didn't have information sufficient to permit 
it to go as low as it went down to. 

So when one asked the witness to tell you 
whether we are wrong or right, we may be wrong today in the 
light of the information that we now have. Were we saying 
ti something wrong in 1970? Nobody knows that, 

Now,,..l.make this, for the record, because_it 
would be unfair to otherwise assume if one will read the 
record that this is a statement by my clients...at some date, 
even today. 

Now, I don't propose to make a big issue and 


say let us produce the excerpt and have whoever wrote it come 


A 
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aes 2 McDonald, cr-ex 

MR. CASGRAIN: (cont'd.) here and so on...which 
perhaps in any court of law you would have to do. But I wanted to 
PolnceciatwOutl to -yOu. 

DR. DUPRE: The point is well taken, Mr. Casgrain. 
I would remind you, of course, that this is an inquiry under the 
Piperceiniilvitesenctiw. | lt is not a court. Along with that, of 
course, goes the fact that I can assure you that we don't consider 
any parties here to be in the dock. I will simply, once again, 
boIme Out to. vou, Mr. Casgreain, that I Stated the stipulations under 
which I felt Mr. Nelson posed the question, and the witness indeed 
at this point simply responded from his expert point of view on 
what he thought of the paragraph they wanted to quote. 

The record shows that, and I...he could have 
quoted from any study or anything that he would have chosen under 
the circumstances. 

MR. CASGRAIN: The concern is to all, too. I 
think the witness himself would say that his own study that 
he carried out, he had been refining and re-examining and going 
further and further into his own study which he carried out 
prior to 1974, so obviously what you may think of the study 
or how you can use it, it can vary as you find the material. 

This is why I say the date of that publication is of importance. 

DRew DUPRE. = Understood, 

Mr. Nelson, do you have any other lines of 
questioning? 

DR. NELSON: I have one more question. 

DR, DUPRE: One more? 

MR. WARREN: Mr. Dupre, if I might Just add... 

DR. DUPRE: Yes, Mr. Warren? 

MR. WARREN: Lo tried to check in this book® to 
determine the date of the quotation which is made, and there is no 
reference to the quotation. So if that adds anything to the 


record, there is no reference and so we don't know the date one 
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= 35, > McDonald, cr-ex 
MR. WARREN: (cont'd.) way or the other. 
DR. DUPRE: Right. 
MR. WARREN: Maybe you folks can find the 


reference and enter it into the record. 


DR. NELSON: I have one more question. 

MRaeLASKINe: eh’ misorny. a Couldiwe: atwleast have 
the date of publication of the book? 

DR. NELSON: Yes. Well, that's on the first page, 
I believe, of what I submitted to you. 

MR. sLASKINs. 'tNo, ats! not. 

DEES NELSONesiebt ys ino tls 1Okay - 

MR. WARREN: I think it would be also useful 

to say that the page that he is quoting from is page 84 of the 


10 


book, too, which also doesn't appear on my xerox copy. 

DR. NELSON: This is the 1979 Anchor Press edition, 
PolsvGics? ofyCancer. 

Dee NEDSON* 0.48 Li wcoulditreferr: toronerofirthe 


papers we have submitted today, the submission to the Royal 


15 


Commission by the Quebec Asbestos Mining Association, Dr. 
McDonald, to page 20, where they have a quote from a study, I 
ool bela eve,e ore froma talkythat you gave. The middle of the page, 
at the IARC Conference, of the Biological Effects of Asbestos, 
ate LyOrys dine oh972 . 

In this paragraph here on page 20, you are 
talking about lung cancer and asbestos...rather, lung cancer due 
of to asbestos, and asbestosis. 

You said, "It seems clear that there is a direct 
relationship with length and level of 

exposure". 

Then as a part of the last sentence you say, "We 
conclude that the risk of a clinical manifestation 
of these two diseases, that it can be reduced to 


an acceptable level". 
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Ou. (conelat ) (Samknow! thistissue was raised 
yesterday and I guess my question Popeine light of the act that 
you have used that term, acceptable level, inlthis paragraph,*©if 
I could ask you what you mean by acceptable level? 

THE WITNESS: A. I didn't mean any level there. 
I meant that society having to find an acceptable level, I had 
a belief that that level could be achieved. 

That would be my kind of reaction to that question. 

You will also bear in mind, incidentally, that...and 
Hy I think perhaps it ought to be stated here because we have had 
the last hour or so discussion with no particular emphasis on 
the fact we are discussing chrysotile mines and mills... 

Ou, “Yes 

A. Everything that we have been saying is focussed 
45) Oh that, and I wouldn't want to extrapolate beyond that without 
a lot of thought, and certainly this particular statement, though 
I still don't quite recognize it, it's a bit of a problem here 
because J.C. and A.V. McDonald, so far as I am aware, a2 ds noe 
make a paper in 1972. 

I did, yes, so I don't know what paper thas s 
20| now quoting from. I don't even know if it is a quote. 

I'm sorry. I have all my papers here, so if one 
Hadearrererence wi. couldmlook ast sup: 

OMS Thatl slaiiter alan rightiscdim sorryt Iadoneit 
know where it's from either. This is from the brief. 

A. No, but I suppose that I would still stand 
a by this, that I do believe that on the data that we have 
available by any likely level of acceptability, it should be 
possible in asbestos mining and milling to get an acceptable level. 

I really have no serious doubt about that. 

O% * Okay. 

A. And that is within sort of common-sense 
concepts of what might be acceptable. 


DR. NELSON: Thanks very much. We are through 
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aoe McDonald, cr-ex 
DR. NELSON: (cont'd.) with our questions. 
DR. DUPRE: Very well. 
Should we consider taking...giving our witness 
a brief five minute respite, perhaps, and get back at twenty-five 


past? 


THE INQUIRY RECESSED 


THE INQUIRY RESUMED 


DR. DUPRE: Mr. Warren? 
MR. WARREN: I think I've been elected. 
DR2#@ DUPRE: Sir, please proceed. 


CROSS-EXAMINATION BY MR. WARREN 


Q. Dr. McDonald, we have been talking now for 
more than a day about the limitations of epidemiological study. 
At the same time I think you have testified that epidemiology, 
nonetheless, has its values and in the absence of these kinds of 
studies, we know little or nothing? Is that a fair statement? 

AS ies, 

Que, Im tuyinoguitomcondict, anepidemiologicalitstudy 
which can provide us with information or guidance about a dose- 
MesvOnce wre latlonsniip,el Mm going to list five factors that ict 
seems to me are important, and I want to see if you agree with 
those five factors. 

The tiirst would: ‘berther sizexof: the cohort. ein 
other words, the larger the cohort, the more likely it is that 
one can uncover an effect, first of all, and secondly, establish 
some dose-response relationship. 

The second would be the completeness of the 
followup. In other words, the more complete the trace is, the 


more confidence one can have in the results of the study. 
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= 36 - McDonald, cr-ex 
Os, (GOne’ ds) The third would be to have 


exposure estimates, and I realize there is a spectrum of how 
good they can be all the way from guesses at the one end of 
the spectrum, to perfect personal samples for every worker involved. 

The fourth criterion that I would list would be 
the statistical techniques employed to evaluate the data. 

The fifth would be other methodological issues, 
including something that Mr. Laskin started discussing early 
yesterday, and that is case controls within the cohort as a means 
Ny of verifying the results. 

Would you say that all five of those factors 
affect the question of whether or not a study provides useful 
information on a dose-response relationship? 

A. They certainly do. All five are clearly 
15 relevant “and important. “I"don't want to pick on rt too much, 
I think size in itself is not a virtue. I mean adequate size 
to answer the question is obviously important. 

I say this, I make that qualification simply 
because there is often a payoff between size and quality. 

ON Now, LT'm*coing +to “go “over with “respect ‘to 
20} your study, to these five categories in a moment, but have I 
left out anything important which bears on the quality or 
utility, usefulness, of an epidemiologcal study? Are my five 
factors pretty comprehensive, or are there things that I've left 
out? 

A. Nothing immediately comes to mind. There 
= may be others. 

Q. Maybe some things will come up as we discuss 
the issue. | 

Now, on the issue of size, as you have said a 
Moment ago, there must necessarily be some tradeoff between size 
and these other factors. Were we to have, say, an epidemiological 
study of a million people, it would be harder to do all of the 


other things that I discussed, including followup and exposure 
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ul oii oe McDonald, cr-ex 
OeerlCOnt. a jm estimaces sanid=sO fOrcha, Ls that 
a fair statement? 

AS 6OYeSs. 

Q. Now, as epidemiological studies go, would it 
be fair to say that your cohort is a fairly large one? 

A. 1.eS. 

Q. Based on the years that you've spent evaluating 
ParerCcolontp would vou Say that Le is a cohort of sufficient size 
to give you meaningful results? 

Ree Les. 

OnmeeNOW, lets gO tO the second factor, and that 
is the completeness of followup. Would you tell us what your 
success was in following up the members of your cohort? 

A. Yes. The figure over the years has hovered 
around the ninety percent mark. This is not as high as one would 
like, and is not as high as can be achieved in countries which have 
social security systems which allow you to trace people. 

However, we naturally have looked very carefully 
at this issue, and the deficiencies in tracing have been almost 
wholly in people of very short, relatively short exposure... 
employment, employment, and for the most part, in the more 
distant past..-For obvious reasons, such people are difficult 
to trace by the methods that we were forced to use. 

Somewhere in the paper it does say that of 
those people who were still alive in, I think it might be 1950, 
or something like that, we have in fact something like a 
ninety-eight or ninety-nine percent trace, and much of our data 
is based on that. I think we do have, if we have a reservation, 
it would be on the fact that the short exposures in the past are 
Oeeterent sana one has to consider in what direction, if any, the 
bias would be. 

We don't know. The reasons why it may be that, 


it is anybody's guess, really. We have no particular reason. 
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A. (cont'd.) We have to consider what is the 
reason we couldn't trace, and for the most part it is because we 
didn't have a full name. You have to say is it more likely that 

a person for whom you have a full name will have a different cause 
of death than a person for whom you have the full name (sic), and 
we conclude it probably wouldn't make much difference. 

But that is its imperfection. It certainly doesn't 
affect, may I say, most of our tabulations, which are based upon, 
as you will see, on persons who have five years or more exposure. 
10| We have lost almost nobody with that sort of duration of employment. 

Ome YOumare) familiar, IL am sure, with many of 
the other cohort epidemiological studies which have been done for 
asbestos exposure. Does this followup rate stand well in 
comparison to those studies? 

A. Yes, providing with the reservation I have 
19 made, providing that we consider that the most of the information 
is coming from persons with longer periods of employment. 

Otherwise, I would say ours is sort of in the 
middle or towards the top of the league, but it isn't at the top. 
The British studies consistently beat us. 

20 Q. Given the degree of followup which you've 
had, I take it from your testimony you nonethless feel that 

the followup is sufficiently good in order to allow you to draw 
meaningful conclusions? 

A mewiess 

Q. On the question of exposure estimates, which 
25| we have talked about at great length and I don't want to 
belabour that issue too much, I believe you testified yesterday 
that the exposure estimates upon which your study is based were 
all done by one man or under the direction Of Gone, Mans: 

Awe ress 
Q. Does that lend confidence, in your mind, to 


the exposure estimates which you have employed in your study? 
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7 Nes It removes one source of variation. The 


confidence I have is actually by knowing the man, who is actually 


a very competent man. It was also, if you like, what we are really 
saying is that one man made virtually all the measurements. 

But, of course they were judged by another man - 
that is Dr. Gibbs - so yes, I think that within their obvious 
limitations, there it is. I think we have made as good a job of 

it as was possible. 

Oe Now, 10n tie ouestion, of statistical 

10| techniques, you are not by profession a statistician yourself, 
MomthatecOnnLect, Dr. McDonald? 

Ae OLTeCE. 

Q. Over the decade, as you have analyzed your 
data, have you sought professional advice as to how you ought to 
analyze your data from a statistical standpoint? 

5 A. Yes. I think we've always had a statistician 

in our group, with literally international standing. But perhaps 
the strongest claim we have here is that we submitted our whole 
study, and its whole issue of statistical analysis, to a general 
meeting of the Royal Statistical Society. I think ours is the 

only study on record where that has been done, and where this was 
subjected to probably the highest level of statistical, professional 


meeting there is, and the records exist both of the paper and 


20 


the discussion on the methods. And in fact it has been agreed, 
I think, that our methodology has made a contribution to the 
analysis of cohort studies. 

DR. DUPRE: Could you just permit a question 


heme, counsel: “Did I=hear correctly) Wree McDonald, that to the 


25 


best of your knowledge your studies are the only studies of 
asbestos that have been examined by the Royal Statistical Society? 
THE WITNESS: As a methodological issue, so far 
as I am aware, yes. 

DR. DUPRE: Thank you, counsel. 
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poe Om = McDonald, cr-ex 

MR. WARREN: Q. I take it based on that review 
and the scrutiny which your data and statistical methods were 
given by those expert statisticians at the Royal Society, you feel 
confident, indeed quite confident, about the methods employed and 
the conclusions which can be reached from a statistical standpoint 
in your study? 

THE WITNESS: A. . Everything is relative, but I 
think we are reasonably confident. I would like to add that 
in our early analyses back in 1969 and 1970, we used methods 
which we were unhappy about, and which we certainly would not use 
now. Funnily enough, they gave the same answer. 

Q. I was trying to find a way to pose the 


question without... 


THE FOREGOING HAS BEEN PREPARED 
FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 


EDWINA MACHT 
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MR. WARREN: Q. The new methods, the methods 
witichahave: becmrmusedssincepol think@iteisii-= and iyoucs- maybe 
Your Care cellos. — 

THE WITNESS: A. Well, certainly from 1976 on- 
wards. 

Q. --- are reflected in the compilation and 
evaluation of your results seen in tab 18, which we've been dis- 
cussing. 

Awe eL.es': 

Ou — Bimal ty Faiontthiscquestionsot methodology, Mr. 
Laskin noted, at the very beginning of his questions yesterday, 
the difference between cohort studies and case-control method- 
ology. 

Now, I think we all understand the cohort method, 
since we've had a number of witnesses already testifying regard- 
ing cohort studies. Let's leave aside for a minute the use of 
a caseecontrol method within a cohort and let's talk aboutethe 
case-control method separate from the cohort. 

Could you explain for us all how that methodology 
works, and how it attempts to investigate a relationship between 
exposure and disease. 

A. I think perhaps I can give the simple and 
historical important example of the first observations which 
were made on the association between smoking and lung cancer. 

What Bradford Hill did was to pick, from a number 
of hospitals -- this is Dahl and Hill -- a number of hospitals, 
cases of lung cancer, and they picked from those same hecspitals, 
at the same time, other patients of the same age who were not == 
who did not have lung cancer. 

And, essentially, what they did was to inquire 
from them both, by as near as possible identical methods, what 


were their smoking histories, and this was done by simply asking 
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A. (cont'd.) them. And so, what you have, then, 
is, if you like, a comparison of the smoking habits of lung can- 
cer cases and the smoking habits of people who look similar -- 
they're in the next bed, or whatever -- and who did not have 
ibungpecancer. 

Q. Now, since Bradford Hill's study on cigarette 
smoking, the casescontrol methodology has been widely employed 
to investigate associations between disease and environmental 
exposures; is that correct? 

Anpethat!shrightssaaboutethe mostrefficientamethod. 

Q. It's one of the cheapest methods, I think, is 
ie alm etomSsay 

Atom twsuabout thesacheapest)ryessz 

Q. And I take it, casescontrol methodology has 
been used outside of the hospital context which you're talking 
about; in other words, there have been general population con- 
trols used where hospital controls either weren't desirable or 
weren't available. 

Awe tButidethinkeatYsaworth) emphasizing, this, point; 
that if you pick your cases from a hospital, you should also 
Dicksyour controls fromeaghospital- 

Q. Now, caSescontrol methodology, as you testi- 
fied yesterday, has been the subject of very considerable 
debate and controversy in the community of professional epidemi- 
Siooistse eihatis aarfairestatement ed, thinkge isn’ taate 

A be Yes:: 

Q. Could you state for us what some of the limi- 
tations of case=control methodology may be and what the epidemi- 
ological community has noted as possible biases or deficiencies 
in that methcdology? 

De mel aeDinkgctche twosproblemssarase,j first, sin 


relation to the selection of the cases, and then in relation to 
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A. (cont'd.) the selection of controls. 

The logic of the whole thing is that, if you take 
cases, a sample of cases, for study, that they should be reason- 
ably representative of all cases that you wish to infer your 
findings to. 

You see, if you had -- I can again give you an 
example of the observation that, in a town in England -- that a 
high proportion of patients with nasal cancer had worked in the 
manufacture of wooden chairs. The man in question selected his 
cases from the town which has made wooden chairs, aS a major 
industry, for as long as anybody knows, and, therefore, BCyus, 
by far, the major industry. And, therefore, any disease you 
picked in that town would be associated with making wooden 
chairs. I give you that as an example. 

Now, #an.,pointeotubactPnl don't want to imply that 
thatochap did Motacorrect@forathat.. So youmcanyuse anbias 
sample of cases and still get a valid answer, which he did; but 
you must bear in mind that you have got to take care of whether 
the cases you're looking at are reasonably representative, or 
rather special, as these were. 

Now, there's one form of bias that you've got to 
be particulianrlyvacareful Sof pfandvthatais)@diagnostic bias® it¥or 
example, in cases -- in studies of mesothelioma nowadays, when a 
pathologist makes a diagnosis of mesothelioma, he doesn't do it 
with some sort of God-given expertise; he does it partly like 
that and partly by saying to somebody else, "And what did this 
man do for a living?" 

And if he worked as an asbestos worker, he's more 
likely to diagnose the case as a mesothelioma than if he didn't. 
This is the way life works. 

So we do have a problem in -- once it is known, 


or suspected, that there's an association between a factor and a 
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A. (cont'd.) disease, then there is liable to be 
a diagnostic bias; okay? It doesn't mean there will be, but 
there might be. So that's one kind of bias. 

And you'll appreciate that that kind of bias will 
tend to create an association factor which perhaps doesn't 
exist. I mean, if that hypothesis was incorrect, you would be 
feeding into your study that preconception; okay. 

Bear in mind, in all epidemiology, you can't cor- 
rect; you just have to bear it in mind. 

Controls: we then have the problem of with what 
do you compare any disease, and -- because, ideally, what you 
really want to compare it with is somebody who, in every sense, 
is similar to the person with the disease, had the same oppor- 
tunity of having the disease but for the factor under review, 
such as, shall we say, the occupation. . 

So a good control will be somebody of the same age 
and sex, perhaps from the same location -- that has to be con- 
sidered carefully, but in the same location -- who was subjected 
to the same diagnostic possibilities. So that's one of the 
reasons you want to pick a hospital control for a Hospital. case, 
but not all people in the population have an equal probability 
of having medical care or of having a diagnosis. So fh Sees 
the problem. 

But you'll appreciate, that is a very subjective 
and imprecise kind of art rather than a science. The selection 
of controls is a matter of doing the best you can and applying 
the best logic you can. 

The insecurity comes from the issue of, was ita 
fair comparison? 

Q. Now, still remaining on the caseecontrol meth- 
odology, as distinct from its application within a cohort, two 


potential areas of bias you've mentioned already are selection 
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Q. (cont'd.) of cases and selection of controls. 

It is my understanding that, when taking a group 
of disease cases and non-diseased controls, and attempting to 
ascertain their exposure, frequently, caseecontrol methodology 
employs a questionnaire which asks the person about whether he 
was or was not exposed, and to what degree. Is that a fair 
statement? 

Aw ~Yeah™=-"-or“next=-of=kin;, yes. 

Q. In your judgement, may the use of such ques- 
tionnaire information present serious problems in ascertaining 
whether there was exposure and the degree of exposure? 

A. Yes. 

Q. May I add, ascertainment of exposure as 
another possible area of bias in the use of caseecontrol method- 
ology. 

A. I'd like to make a distinction here, between 
bias and failure to get a complete story. The -- for example, 
when I mentioned the diagnostic issue, that is bias; it's not 
fusteerror. Noe. 

The questionnaire, if administered properly -- and 
that means, exactly the same questionnaire, under equivalent 
conditions, to both cases and controls, by an interviewer who 
does not know whether he or she is interviewing a case or con-~ 
Crolvewil | givesyou Intormatvon, within limits; etiatisviree “of 
biase@at, least, @thevbias will enot ’be*provided™by “the*researcher. 
There can be bias, still, on behalf of the relative. 

I may say, this sounds obvious, but many caseecon- 
trol studies, the interviewer does know whether she is inter- 
viewing a case or control. 

Oj, eeAnaethat wasemy £inalypoint; that, frequently, 
there can be observer bias --- 


A. There can, indeed. 
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Q. --- introduced by the use of questionnaires. 

A. No question. And in the coding of them, too. 
I should have gone on to that. 

Q. Exactly. My purpose here is not to say that 
case-control studies are worthless but that they have recognized 
and controversial limitations which have been discussed a great 
deal over the last ten years in the epidemiological community. 
That is a fair statement that I've just made, isn't it? 

10 ARowachainksiteseat faigustatement) bute ile think 
it's fair to put it in the context that people are beginning to 
see, equally, that cohort studies have many of the same problems. 

Q. Now, the biases which we've been discussing -- 
and I don't want to suggest that they - well, each of the biases 
which we've been discussing -- with respect to each of the 

15} biases we've been discussing, do you think that they are present, 
I guess I would say first, generally, when using the case-con- 
trol methodology within a cohort and then, specifically, with 
respect to your study? 


Aleit Are Case—-controle’ studies >=-= 


20 OLMe Yes 
A. --- of mesothelioma --- 
Ony Miimade. Wer terribiye=—Wiemade Dtetoo complex: 
Leteme= try to’simplify it. 
We've discussed limitations of case-control meth- 
odology. When employing a case-control methodology within? a 
25} cohort -- that is the way you've been doing it; I guess I don't 
need to explain what I mean by that -- but employing a case-con- 
trol methodology within a cohort, is it likely that some of the 
problems of case-control methodology become less likely to 
occur, I guess, is the way I want to say it? 
Av’ Oh} yeah? you, quite rightly, are’drawing 
30 


attention to the difference between the case-control approach to 


87 (6/76) 7540-1171 


ce 
iii io ane vet pada =~ ta 
oor tind) te gece sat ae ra) a 


pad weeee vom ab psa ang a: 
bare dpobe's evel yer Bald and a: vik he ae ) Loxanos~aais> 
teary s Loetusees mead er eat Motel = aitesedoccs:- tis | 
As ones Levdpobotmeab re erly oe rece o teal ado weve Lash 
di anal, yebem 2 eae ova gptieGpowsdpteosiet = at tec 
sntivd 1 cud .akomeosda wee bee WAS ty a 
oS Gn epitipet, oe ‘sided wots Spee NASER: ity - $2 3g os nigh eat 
moyas i hore’ oars ey To, yan) meet eostinsae Sdbito> geez Ligue see 
-- gniesuselh fasd sv’ sw rote eseenid one won” Pf 
eenetd eft 36) dba \Jigw ir Gane ae soeppue OF Jnswos'aph T ote 
ot? oo dsso Os dosQitey abiw e- gabubusel b aeod satis tha Lrlve 
jisnerq ene yes gary ane woes oukenooetb fiaed eyew deep 
“neo“bawo afd marie nedu err venti YBE. Rivow J easing I 
dviw .vi iporitesge , eh ma stairs a Rictieenil nme SRori? ove lead - 
. Tybagw Wey oF dosquas 
wine serneay Aoxanes-ae6e Sah 6A 
-aaY ‘eG 
“6 iiecaannadinalt ae «A 
Leelqne> cbf th eRhanT debate | xis vaceale - 


a i 7 * 
Reva hs ’ ih i - 
i vee 1 ae . . 
"% i oe "i o 
‘ . — 
he " 
af, 
é : 
is ° 
a Libw 
' 


ms : ‘eae 3 y seit Devore 7 


‘en nolsomm houston blag Fo. « 


& Weetaw tate 


- 47 - McDonald, cr-ex. 


A. (cont'd.) analysis of a cohort study from that 
of a case-control investigation in the general population, such 
as we have done in mesotheliomas; right? That is a different 
issue, and all the kinds of problem I've just been discussing 
will have to be looked at in relation to case-control studies. 

But case-control analyses in a cohort are free 
from all those problems. There is no difference, as I tried to 
emphasize yesterday -- there should be, if you dida complete 
10 case-control analysis of a cohort, you would get precisely the 

same answer as you get from the man-years analysis, which we've 
demonstrated, because we've done it both ways. You'll get pre- 
cisely the same answer. 
@ne ofethe wirtues,tcan Thsayp;oeofawhyeuthis case- 
control approach to analysis is potentially important -- and, 
We indeed, if we'd known about it fifteen years ago, we'd certainly 
have saved ourselves a lot of work -- is that, if you carry -- 
and Mr. Berry, who was here the other day, he may or may not 
described a study which he's done using this method now. 

What iteallowséyountoido is'to define your cohort, 
20 trace them to find out whether the patients -- the persons died, 
what they died of; okay. You've got to still do the complete 
cohort follow-up, and so on. But then what it allows you to do 
is to turn round, take your cases, select a number of controls, 
and then go into the work histories. 

And thateabLlows you to focus a) great deal. more 
25} work and attention on estimating work history and exposure his- 

tory than you could if you've got the same amount of resources 
to do it on the whole cohort. 

So, for example, you will find that, in our stud- 
ies, we have, in fact, up till this 1980 paper, used the brute- 
force approach of analyzing everybody, finding the work history 


of everybody, and there's a lot of work in that, and it's taken 
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A. “(cont'd.) agtongatime: 

You will see that now what we're doing in the 
approachmcomet Dresersetonnotndonthat, youtpRtake casessandacon- 
trois, sandsconcentrateyoen those;eso that, instead of having to 
look at twelve thousand histories, each one with an average of 
about five different jobs, we now have only got to study a 
thousand. Now, that allows you, for the same amount of effort, 
to get more guality, or, again, to do the whole job for less 
resource. But the answer's the same. 

Q. Let me try to separate out a couple of things 
here, because I think you've answered a lot of questions I was 
about to ask in the course of that answer, but let me go over 
the ground just a little bit, so that the record's clear. 

In our discussion of case-control studies -- not 
case-control analysis of a cohort -- we identified selection of 
cases, selection of controls, problems in the use of question- 
naires to ascertain exposure and other information, all as 
potential problems or pitfalls with case-control methodology. 

Now, from the discussion we've had so far, those 
problems simply don't apply at all, or apply to a very limited 
degree, if at all, when using case-control analysis within a 
cohort, such as your own. Is that a fair statement? 

A. Subject to knowing what you're doing and being 
careful. 

On Raghs. 

A. For example, when you are collecting -- it 
must be obvious that when you are collecting the case histories 
of the cases and the controls, the person who does that must 
also be ignorant of which case and control -- whether they're 
looking at cases or controls. 

Q. Now, in your study, as you've said several 


times yesterday and today, the two methodological approaches 
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- 49 - McDonald, cr-ex. 


Q. (cont'd.) produced essentially the same 
answer, and I take it that, in your judgment, reinforces the 
meaningfulness of your conclusions. Is that a fair statement? 

Aw eerethank this rs"a" general,» Logical’ statement, 
yes; the more times you get the same answer, the more you 
believe in it. 

Q. Now, yesterday -- and I don't remember whether 
this was Mr. Laskin or Mr. Nelson -- we discussed two possible 
types of limitation in a study such as your own, and one of 
those -- and let's take them one at a time -- one of those was 
the possibility that there could -- their study could be limited 
in the sense that your comparison group, your cohort comparison 
group, was the entire population of Quebec. I think we discussed 
that as a possible limitation. 

ARI Ghts 

Ore =Doess Che= fact’ that™= your case-control analysis 
within the cohort produced the same conclusion tend to make less 
likely the existence of a problem with respect to that issue in 
Voursconuort; i1n*Vyour study? 

Kee Yeouwr > think Tte~does. 

Q. Could you explain why. 

A. Because the case-control approach to analysis 
does not -- does not make any reference to the general popula- 
tion of Quebec; it merely looks at the relativities; the rela- 
tive risks within workers in this industry in relation to their 
HODyecO=thelr working *nistory. 

Indeed, in our study, and in our discussion of the 
methodology of this, I think there is general agreement that 
this is the best method of analysis of a cohort. There's a lot 
of statistical theory on this, and we certainly didn't invent 
it, because it doesn't presuppose the comparability of this 
general population. 
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A. (cont'd.) However, what it does, unfortunately, 
depend upon is what has been mentioned several times already: 
you've got to have some assurance, or some indication, of where, 
on the scale of risk, does your minimal category lie; and, 
therefore, the use of both methods obviously strengthened it, 
because that at least allows you to say that, compared with the 
general population of Quebec, the low-exposure category ~~ the 
lowest-exposure category has such-and-such a relationship. I'm 

10| afraid, if you ask me what it has, I've forgotten, Bice teas 
about what you'd expect. 

This dodges another issue we discussed yesterday: 
any form of comparison with any other population, you know, why 
should the people of Asbestos have the same mortality as the 
people of Thetford Mines, even if they didn't have any industry? 

15] you know, we're making all sorts of judgements. 

Mortality doesn't really depend, primarily, on 
occupation; it depends on all sorts of other cultural and econo- 
mic matters, and so on. 

Only Wouldtaiteber fair tossay thatewhats wetivey done 
56 is, in the cohort study, we've made an assumption of comparabil- 

ity between the population of Quebec and the workers in the 
mines? 

Ame ‘Right; 

@.) sAnd* using thei'case-controlstechnique. to ana- 
lyze the data within the cohort, we've another assumption of 

25 comparability of the workers within the cohort. 

A. Yeah. 

OF vyWoulds iti be:fadiratoisay thatjadas a)»matter;of 
common sense, that the latter assumption, while not without 
limitations itself, is fraught with less potential for other 
variables creeping in to undercut the validity of the assump- 
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= 52 = McDonald, cr-ex. 


A. Well, I mean, I feel it's a useful comparison, 
and I think, you know, with all comparisons you've got to be 
Caretul and think aboutere- 

Oan Letimeeturn sto! thevather fssuctas twelba, There 
was a lot of discussion of the so-called healthy worker effect, 
and I don't want to cover the same ground on that, but I want to 
ask whether the use of the case-control analysis within the 
cohort tends to also undercut the likelihood of that being a 
problem with your study. 

AM ovesis yvesmut doesmmerhisersione lof ithe cth ings 
it definitely does do, because they're all workers. 

Qid Andecouldwyow ‘explainjrjustisimply, ‘for the 
wecord, whys that i-<= 

A. Because -- the problem of this healthy worker 
phenomenon, which perhaps ought to be -- it is a pity that ie" s 
called this, because it really is commonly a healthy worker 
phenomenon, but not always. What it means is that any working 
population is different from a non-working population, in) some 
ways; and commonly, particularly in heavy industries, this means 
they tend to be healthier; at least, at time of employment. 

Okay. So that means that, if you compare a work- 
ing population in a heavy industry with a general population, 
at least for some years, you would expect them to do better than 
the general population. And I think they generally do. 

But when we -- and you don't know how much allow- 
ance to make ‘for that kind of thing. It'll differ in different 
places. 

If you use the case-control approach to the ana- 
lysis of the cohort, you are looking at people who are all sel- 
ected in respect of, if you like, being healthy or unhealthy, or 
whatever it is. They're all subject to much the same selective 


factors. And then what you're doing is comparing this selected 
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- 52 - McDonald, cr-ex. 


A. (cont'd.) population in respect to their 
exposure history. 

And, therefore, that comparison -- the relative 
risks involved in that dodge the issue, to a large degree, any- 
way, of this selective problem. 

OperSomthat wibyiemp Loving, «the jcasezcontrol ana- 
lysis, would it be fair to say that this issue of the .so-caliled 
healthy worker effect shouldn't be a problem Lineyoun .seudy.2 

A. I think there are more worries than that; yes. 

Oiebves 2h Now pobweagone, ithrough wal lb ftive,of the 


factors which I started out with twenty minutes or so ago, and 


I guess you would agree, wouldn't you, Dr. McDonald, that your 


study is not perfect in that there inevitably may be Pimaeca= 
tions in the study? 

The only reason I keep asking you, is that cor- 
rect ssismsomthet,© if6you;mod)i>- ido) more (than ¢nod,, so that the 
reporter Will §pick tit up. 

A. Yes; it's imperfect. 

Q. At the same time, the limitations which we've 
discussed over the last day and a half don't, in your judgement, 
I think it's fair to say, prevent one from using your study and 
drawing some conclusions. 

Awonl et hankert would ybes.criminal not ¢to;.yes,., 1 
think it's the only data that exists for this industry, and it 
has used all the available data, really, to come up with the 
best available estimate; and, fortunately, it seems to have 
quite a lot of internal consistency. So, yes; I thank, Lt 1S 
useful information. 

Q. Now, I think we all recognize that modesty is 
a becoming quality, but, at the same time, would iheebe ata Li tO 
say that many of your peers have considered this, eohortystudy 


and all the other features we've discussed to be a model for how 


7540-1171 


stone os vowaae te Motte 


ae . (8 “a : 
| yg 7 | a cor: = PLAS A 
ovigsies edd «=< aah Maio: ten? rae ibaa o~ 


f omb Deviovn udiais 


Pet “"a8 ,9e2tped = 6 OF «sured odes 
: | | mesa ais 20 , (Ae » 
~548 [ortnoo~sesD ens abe rune oa “ a 
bollav-ou edt Bo epead cindy meds ‘en sae) i iluew .ainay! | 
‘yhuse wwoy of maldozg.e.ed 2 abiene 200326 te%30W yiitisedt & 

| 


»@2Y% i3452 sandy 2efa7ev orc ove exon dmbie B | oll 
als 30 evil Ile dguord? ence ew’> aoe 9% .2 
S26 ,OPe Of 1p eadgnin yoneud aie tue adress i toidw erica 
sy todd ,blancdeM .20 \ wey wo naive Gaede Bidow voy nase 1 | 

“#3 imil ed yan Yidetivert euedt tay ai Popeteq Jon at ute | 
| Syiwie ef3 ai eapds | 
“302 dens ef ,wey paides qeed If noes ying ait 
ont 2a0¢ oe ,bod Aadd osan ob == bo wae 22. vt ads oe «i Jou | 
qe at ~ Uliw ts210qa4 | 

Jooireqad ahats Ley 

av' aw ioldw enoigatinil sdt ~omis ones ads aa ie ) 

thenopeut svey ab .2' ob Died sone Yah Seek eds 3e¥0 aihdiinael 

one Ybuta awwey potep aia ea0 Jaevemy Tae Of Bie? «'3i ante 1 


a 


 anekanionon “enee va lwart, 
t ,esy ;oe son Lentiien: ad béivow ay Ania 2 oe , 


7 ) ot Sa ,yeterbeb-abde aet adele eat sdb atte edd a 4k gntris 
es elt diiv qu amon os ,ylisen sada olen ft Ls 
oY 7 aver of emeée 21 1 ({fatgagtiot itee 
cre ei ot Andaz. £ :aay on .yaas: 
ce a | i wer dais nity = ems LM | v/a 

mp 84 seeteen sedis ze a % ad 


99 akeRomuh oe bso out 


10 


15 


20 


25 


B7 (6/76) 


=a McDonald, cr-ex. 


O. (cont’d.) a@large cohort’study“otght*to -be 


conducted? 
A. I'd rather not answer that; I don't know. 
Q. Now, yesterday, you testified that -- I 
believe this was in response to Mr. Nelson -- he asked you a 


number of questions about setting standards in this area, and 
one of the things that you said was that you would make distinc- 
tions between fibres, and that crocidolite, in your judgement, 
posed a substantially greater risk. 

Another thing that you said was, if I understand 
it, that we ought to attempt to set standards separately for -- 
on an industry-by-industry segment, provided the data was 
available. Is that a fair statement? 

A. That would imply perhaps a little more than I 
meant, because I think this is an administrative issue as to 
what iS convenient and sensible and feasible to do. 

What I'm really saying is that there is quite a 
lot of evidence that the -- even if we put on one side the fibre- 
type issue, which I regard as major -- indeed, I would think 
that any standard-setting that makes no allowance for fibre type 
is automatically nonsense. That's rather a strong one, but ... 

But if we put the fibre-type issue on one side, 
then I think it would be again not using all the information 
available to us to note that there appear to be important dif- 
ferences*in? level. of risk, ‘apparently, in different ‘types of 
industry. 

And we can further say that the direction of those 
differences is not biologically unreasonable. 

Q. While I think you agreed yesterday that your 
study has implications for and is not unuseful in connection 
with considering these other industries, that you felt, I 


believe, that the appropriate data base to be considered in 
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— 54 = McDonald, cr-ex. 


Of {cont"a.)  Hudgingawhatsto mojinethosemother 
industry segments was to look at studies of those segments them- 
selves. Is that fair? 

AD ales; 

Onue Now = ins aeLcemptingsitorlookiat anyuof those 
industry segments, would it be, in your judgement, appropriate 
to rely on epidemiological studies which attempted to estimate 
exposure? 

In other words, let me try to put the question a 
little bit differently. We've gone over your study and we've 
talked about a lot of issues with respect to that study. 

For regulatory purposes, would it, in your judge- 
ment, be most appropriate, or better, to use epidemiological 
Studies which attempt to estimate the exposures which workers 
faced as opposed to those which simply attempt to ascertain what 
level of disease was seen within the cohort? 

A. Well, it seems to me irrational that you would 
have to do that if you want to regulate in terms of exposure. 

If you want to regulate in terms of exposure, you must use data 
which includes exposure. 

Q. Now, although there are limitations -- and 
perhaps, as you said yesterday, in 1964, when you had a confer- 
ence and everybody left that conference charged with the respon- 
sibility of going out and investigating not only mining but 
other industries, I think you testified that you wish they would 
have all done that. 

Tet iis ittrue, wisenerynotve however,s thatt wel res not 
lacking entirely in data for certain of our asbestos-product 
industries? 

Aves Yean-y ohy thatest truex 

Q. We have, I take it, some epidemiological stud- 


ies which meet the criterion we've been discussing; that is, 
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ents js aes McDonald, cr-ex. 


Q. (cont'd.) they are cohort studies where expos- 
ure was attempted to be estimated? 

A. Yeah. 

Q. And, again, not asking you in any sense to 
compare those studies with your own on the five criteria that I 
Started out with this morning, but I take it some of those stud- 
ies would, in your judgement, be of sufficient quality to shed 
light on these regulatory questions? 

A. Yeah. 

I would add here that I would not -- you've asked 
Me, veatly, coO"look at crirteria*of quality, but I believe that, 
in practice, one has got to use all information available, 
including bad-quality information. 

Q. If we take the product sector of the A/C pipe 
industry, which we discussed, and putting aside the crocidolite 
issue, which we've also discussed, would it be fair to say that 
Dr. Weill's cohort study would be a study which is appropriate 
for consideration in deciding what to do, from a regulatory 
standpoint, in the A/C pipe industry? 

A. It certainly must be -- it certainly must be 
one of the studieS included, because his is one of the few that 
did make an effort to measure exposure. It has its problems, 
mind you, as no doubt he said. 

Q. Would the same be true of Dr. Enterline's 
study, which includes within its cohort A/C pipe plants? 

A. Yes; yes. His study has two problems, again, 
which he would, I'm sure, acknowledge. One is that it is based 
upon a study of persons who have retired and, secondly -- I 
could comment further on that if you want me to -- and, sec- 
ondly, that he was studying a plant in which there was more than 
One Process going On, ang 1C°1S" notoriously daitrticult. to Separ-— 


ate the experience of people in different lines. 
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- 56 - McDonald, cr-ex. 


Q. Dr. Enterline did discuss both of those 
issues but, at the same time, I don't want in any way to limit 
you if you have some comments you want to make about them. 

A. No, no; the only comment I wanted to make was 
thate=-—sit Ssonevofethe qinfuriating things, isyouslike, for 
professionals in epidemiology -- that people can often get the 
right answer by the wrong methods. That doesn't mean one 
shouldn't try always to be, you know, removing the sources of 
error. And Dr. Enterline is one of the better epidemiologists, 
at present, in the world, and he is well aware, too, of the 
problems of looking at retirees. 

It might be relevant to say that we have thought 
it useful to take our cohort and to repeat the analysis (and 
we've recently presented a paper on this), limiting our data to 
the retirees. And it is again interesting to find that we get 
precisely the same dose-response relationship as we get on the 
whole study. 

Now, that doesn't prove that the conclusions from 
retirees will always give you the same answer as the total 
cohort. I'm sure nobody would say it was desirable to use retir- 
ees if you can use the whole cohort, but at least it provides a 
Prcere bat of ssupport fomkthinking that it still is probably 
valid information. 

Q. So, again, I'm not asking you where standards 
Ought to be set; that; simotmmyipurposarat alle=But it would be 
fair to say, then, in summary, on the A/C pipe industry, that we 
have at least two epidemiological studies which ought to be con- 
Sidered when that judgement is made? 

AL. LrOh-puyves - 

Q. Now, another industry product sector which you 
mentioned yesterday was the friction materials industry, and I 


believe last week, when Dr. Berry testified here, he testified 
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Q. (cont'd.) to a new study by Newhouse and Berry 
of a friction material plant in England. 

Avge Thatyserignt, 

QO. Would, sin «your 4judgement, that study ;be an 
appropriate one to consider when considering what levels is? 

A eebts’ Sea every inagh-qua Lity »study,. 

OFe Andel tris; likewise, a study which is based 
upon estimates of exposure in attempts to establish a dose-res- 

10 ponse relationship? 

Pana evesis 

Q. Now, we've also discussed another industry 
sector, and that is the textile sector; we've spent a lot of 
time talking about Dr. Dement's study. 


him connect , wamebenothatuateathere 1s ,another 


15} cohort epidemiological study of a textile plant; namely, the 
study done by, Dr ..Peto.of »the -Rochdale;plant? 

eaves: 

Q. And, in your judgement, would the Peto study 
be a study which might appropriately be considered in deciding 

a what one might want to do in regulating the textile sector of 
the industry? 

fone They both should; yes. 

Om, Bothsshoulds 

AegnOh , enon Nesstheyabotheshould, eyes. 

Os SBOthsDra Dementases tudypand i--= 

25 Aw«tBoth good studies,.-yes. 

On Hoo=aDrea Petots. 

Insofar as there might be differences in.the con- 
clusions reached in those two studies, in your judgement, would 
it be appropriate to try to consider them together to see if 

ee there are ways of reconciling the differences; in other words, 


bring the two more closely into line? 
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- 58 - McConald, cr-ex. 


A. “Er ’*think that, ves --= I think the problem -- 

I mean, put it this way: if we put on one side, which you have, 
so far, the whole question of application of insulation, which 
1s another thing, it’ does look, doesnt it, as’ if the findings 
in friction product operations, and in cement operations, if we 
again put fibre type on one side, and mining are not incompat- 
ible. I wouldn't like to say they're identical, but they form 
a reasonably coherent set of data. 

Both Rochdale, on the one hand, and even more 
definitely, Dement, on the other -- and I did say yesterday that 
my wife's done a further study of that same plant with essenti- 
ally the same results -- are very hard to reconcile with those 
other -- the mining, milling, and A/C pipe and friction. 

And, again, we don't have to be surprised, because 
we're dealing with a number of processes which essentially con- 
sist of mixing asbestos; not tearing it apart. And, therefore, 
it doesn't seem too surprising that the sort of environmental 
exposures might be similar in their results. 

It doesn't, again, seem surprising that, if you go 
into textiles, where you have the carding, which is one of the 
most traumatic kinds of process, that the fibre will be differ- 
ent at the end of it. 

So, again with one eye on what laboratory scien- 
tists find in guinea pigs, and so on, it again doesn't seem sur- 
prising that the textile operation might be different. 

Whether there is, indeed, a difference in the 
findings between Rochdale and South Carolina, I still think it 
needs a lot more study than it's had; it really requires a great 
deal of careful study. 

My guess is that, even statistically, they are 
compatible with one another; you know, I mean that they're pro- 


viding estimates which deviate quite a bit, but they both 
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- 59 - McDonald, cr-ex. 


A. (cont'd.) deviate very much from the other 
base, so it's not impossible that they are providing this common 
estimate (one perhaps a bit too high, one perhaps a bit too low, 
for all I know) of what the textile problem is. 

And, fagaing we rcan:t ireally direct ly ijicompare sa 
town in South Carolina with Rochdale in Britain; they are very 
different environments. So, again, it's not impossible that you 
might, for other reasons, get some deviation; okay. 

So my feeling is, there needs to be very careful 
examination of those two studies, and that's not just looking at 
the data already; it would probably mean further work. 

And I think what -- if we start looking at what 
we've got to look at, it is the exposure Side of the equation, 
because I don't think there's any reason to think that, either 
in Rochdale or in South Carolina, that the data on mortality are 


seriously wrong. They're almost certainly right. 


And Msteavou idonut {looks-— cand ethispeintliustratesi a 
point -- if you don't look at the exposure, you look at the 
findings here and youmthink ,miOn west might. bewmines:. He Instead 


of looking at the actual figures, you grouped them by low, medium, 
high, and so on, and looked at the SMR's, you might say, "That's 
what we found in Quebec." 

But what you don't -- what you then find is, you 
look at what the fibre counts were said to be, and they are many 
times lower; and that's what got to be looked at, both was the 
fibre-estimating method appropriate, was the conversion appro- 
priate; probably, I guess it was, or somewhere near it. We 
could account for some of the difference by opinions on conver- 
sion. We wouldn't be able to getvicid Ome tyatisroni that» 

So then we come down, I think, to, are the fibres 
to which persons are exposed in textile operations similar in 


size and shape; and if that can't explain it, we go back on 


7540-1171 


o-2> yklerowiit | 
ri a. : ; 

redto elt nan. etrnasta nev orhlee ~b' oe nor) fh 

nommoo eid peliivese oye yes J prleso vipa ton a'zi o@ ,eesd 

b agedseq 210) eJanttes 


,wol 663 32d g eyecaed ee viplit ¢ = | 
tedw 2D jwoudt I ila 264 | é 


i 


a 


| 24 an loom oko ie 
& ategnoo viltowts£b vlizes 2’ nat, 2 gisve ebod 
yrev a#3e yods qaietine a) elabtook & 


id enilozs> d2no0e mi two 
oY Jena elidieeogn! gon «' 4) .oiege .ot “sRAgemiIOstvns grnexeVt ib | - 
TAYO iNnoOialweh ema Jen (@AGEBST, SOUtO. AG? ,Jrptm | 

uw? MSD viev ad of alleen punds ,ak enilest ya O28 or 
or iNom: Jeol toc e'vedd Ooms .sethuge Ow2 eeods fo nolson imaxe 
Axscw getiay? naem videdowg bipow di iyhsexis saab of ; 
ipfiw 3a painool J~2604 ow 21) «- dadw aiid I boc } | 7 

Oortacpe 6f5 70 ebie sridogze ota al 25 438 AGok o2 3079, ov'se 
geile ,teis xein OF 108 mex yas a! oxertd, Anids 3’ nob I saveced A 


ots “J iiss som ny e3ab arid gars ,onilous2 Aspro ni +6 af abinet. oi a 
-tdpiaz Yloltesyio> faomis ex'yort + SHO=w visuoltaee 


7 
vi . padsasaud bi elds bas ~- stool a aob woy ik Oné q 
; ott t¢ donl voy ,sauvsodee eff ga tool 3 ng uoy ti -- oe, : 
cecojany ".memtim ed sipgm 22 0" Aas dt boy bris ete apulbe! A 
- i wh WoL Yl ment bequerp poy , eezpl? iaujps arts Se phixkool Is mS 

a'jtaqdt” ,yse 2fplim yoy , "AMS eft Ja Bedoot ae (00. 028 boa ,dpin 

 * padeu®, nh. Brot sw teiw 

; yoy ,28i Bost oedt poy tate — 2! ap’ voy. Janw apa 


(iam ese yort bos ed os biae.s 210" elayon e2d)3 edz jadv to Aonl 
edd aew tivod .78 hedool ai oO) top deity, a! teas, bao 429wol gaenés 

_— seags aoleneviteo, o7. eam) ss2edagom eb tae som 
on ti Aeon szorwamo® ‘x0 1009.9, 
“tevAeD 410 ancinégo yd oonpas3ih 
-ted2 m0 tie ok 20. 6) ee | 


; a ia 
oman and 928: 62, ’ urd is 1 oh many om aed: 


eb talimte robte. alta 
7 oe es on ¥ oe 


od 
7 


10 


15 


20 


25 


87 (6/76) 


- 60 - McDonald, cr-ex. 


A. (cont'd.) another method -- that question was 
brought up: are there other factors in the environment of a tex- 
tile industry? I don't know. 

Q. What you've said so far, textiles appears to 
stand out. If we look at mining, if we look at friction materi- 
als, if we look at A/C pipes, although you have said -- testi- 
fied -- that each of them might be looked at separately because 
they are distinct environmental settings; nonetheless, the data 
are roughly compatible, in your judgement. That cannot be Said 
about textiles, based on what we now know? 

Ace PeNOR 

Oma tAndsicaniily sumpupeby) sayingrithatys wath--respect 
to any differences between the Peto study and the Dement study, 
issues which might be looked at in order to attempt to reconcile 
those two studies would be the exposure estimates themselves, 
the conversion factors employed in each of the studies, among 
other things; at least, those two factors are pertinent and 
relevant? 

WS What isle gchtveery wolose scrutiny ioficthe 
exposure. 

DO. Westerdayy you eeinkdiscussing -this: question of 
industry-by-industry evaluation, I suppose, you mentioned that 
there had been a number of -- some asbestos uses which have gone 
by the wayside. You mentioned children's modelling clay. I 
think we could add insulation to that group as well; is that a 
fair statement? 

A. So far as I'm aware, nobody sprays asbestos 
any more. 

Q. That was something that happened in very, very 
substantial quantities during World War II, in shipbuilding, 
and even thereafter, but now it's no longer a present matter of 


concern. 
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- 61 - McDonald, cr-ex. 


Q. (cont'd.) Maybe the legacy of disease from 
that previous exposure is a matter of concern, but not that 
industry segment as an existing matter. 

A. So far as I'm aware, no; I've not seen spray- 
ing sfOrechirteen*y cars. 

Q. I take it that, from your remarks, which 
recommend consideration of each problem on its own merits, you 
didn't intend, by mentioning the modelling clay example, to sug- 
Gestethateallvofethe other®usesvot asbestos which there pres- 
ently are should fall into the category of modelling clay as 
opposed to A/C pipe and friction? 

Youre shaking your head; I just want to --- 

Re eNO pedebinitelyenouse ei mean; Imfeel that ~any 
part of a regulatory process should, if you like, be intelli- 
gent; it should say we're dealing with what is, quite clearly, 
a hazardous material (some more hazardous than others), it is 
still maintained tobe a useful material; let us at least con- 
centrate on the processes which we really feel are important, 
and then see what does that leave us with from the standpoint of 
regulation. That would be my approach. 

Q. I have only a few more issues -- at least, 
maybe a little bit more -- little less organized than some of 
the ones I've previously discussed, but let me try to take them 
out’. 

In discussing your study, we're all aware that it 
provides, I think, useful information; at the same time, you 
would be the first to say that it does not provide all informa- 
tion or answer all questions about the relationship between 
asbestos and disease? | 

Aw Yess 

Q. Would you nod your head. [Laughter. ] 


Now, a question which came up yesterday with Mr. 
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Q. (cont'd.) Laskin is the issue of whether 
short-term high exposure -- burst exposures I think we've kind 
of come to call them in these proceedings -- whether those 
exposures might pose a disproportionate risk, as opposed to a 
continuous exposure having the same cumulative impact. 

Now, I believe you testified yesterday that you 
looked at that question as best you can from the data that you 
have, and you see no evidence of such a disproportionate effect 
Wrchonevourmcohont.farsathat true: 

Ae BYeseanlasay thatemostuditffidently, because I 
doubt whether our cohort is capable, really, of examining that 
sortior things 

If there were a gross effect, we might detect it, 
bubeledonutwthink so;jeno. 

Q. When he was with us last -- week before last, 
I guess -- Dr. Enterline did testify to having seen, in his 
cohort, such an effect. He testified that high, intermittent 
exposure in his maintenance workers did appear to produce a 
greater amount of disease; and you're aware of that study? 

Aepelewasn’ tntoeosawareaohtethatmebut. Lithank weican 
Sayjpeateonce, that jeirfwhheresis sacdifference; that’s going to be 
the direction, isn't it? Again, it is reasonable to think that 
there are body defence mechanisms, and therefore one can imag- 
ine a situation in which those are overwhelmed, as it were, and 
therefore it's hard to believe that a peak exposure would be 
less troublesome than the same amount spread over time. It 
might be much more. 

OpmeSortheminvestigation in your study, Limited in 
the respects on which you've already testified, should not, in 
any sense, be considered a refutation of the findings of Dr. 
Enterline in his cohort? 

A.  NOoam No. 
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QO. Ancthersthing we doynotsknowlas alifacthis= and 
I guess we cannot know as a fact, from your cohort -- is what 
the actual disease is produced at very, very low levels, lower 
than those investigated in your study. Is that a fair state- 
ment? 

ALaoLess 

Q. That is, what you've testified so far with 
respect to the issue of what may be happening at low exposures 

10 iseto say thatt, soptaraasudtt goes ,Ayouristudy, indicatestaplin- 

ear relationship between dose and exposure? 

AGmetiiates right, ves... .t doesn!’ tyeven do that. 
I think we have to say that our data, and lots -- other data 
could be compatible with different models, but it certainly is 


compatible with a linear model. 


15 Q. When he testified last week, or maybe it was 
the week before -- it was last week -- Dr. Weill -- I believe 
it was Dr. Weill -- it was Dr. Weill -- gave us an exhibit which 


had a number of possible dose-response relationships; one was a 
Strasghtmiine _tosthesorigin;eanother! waseaistraight) linertora 


point intersecting the Y intercept; another was a sigmoid rela- 


tionship; and another was a parabolic relationship. 

Would it be fair to say that your data could be 
reconciled, like Dr. Weill's, with any of those curves? 

Abayohselathinkktsor 

Orne Okay. 

25 One of the things which you discussed yesterday 
was the biological plausibility of a linear dose-response curve 
all the way to the origin. 

A. Mmm-hmm. 
Q. Inother words, the so-called one-hit model I 
es think it's referred to. 


A. Yeah. 
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Oe wAndeites faire topsaywist.t it, athate thatlone- 
hit model and theory originally was developed based on consider- 
ation of the effects of ionizing radiation? 

Aas. 

@. And, as+I understand, that.theory, Hine WMCP hale Ee he 
the gamma radiation, I guess it is, penetrates the cell membrane 
and directly impacts the nucleus of the cell. Is Elatecorrect: 

A. I don't know. 

Q. The assumption, nonetheless, is that the 
effect is going to be linear as a result of the direct impact on 
the cell. 

Now, one of the things which you were testifying 
to a minute ago, when we were discussing the issue of incermit= 
tent exposure is the possibility of there being clearance mech- 
anisms in the lung, or defence mechanisms in the lung. 

Is what you were suggesting that, when there are 
very large amounts of asbestos inhaled, that, thnewlungsts incap— 
able of dealing with that large concentration of dust, and that, 
rather than all or most all of it being exhaled, a larger pro- 
portion of the dust coming into the lung is deposited in the 
lung? 

A. 2 think that is the kind of thought one has. 

I think, as soon as you bring up questions of defence mechan- 
isms, you then have to go back and say, what sort of model of 
behaviour will they follow; are we going to think of a threshold 
model for those? 

In other words, where the body is one hundred per 
cent able to protect up to a certain amount, and then, there- 
after, increasingly fails to do it -- I don't know that this 
has been studied, but I think you could probably make a case ror 
saying, in general biological terms, that probably Mota—— prob= 


ably any defence mechanism is also, perhaps not linear but at 
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Me (cont ad") least. “Ir you like, *increasing*—= 
even if there were a very effective defence mechanism and a low 
concentration of dust, probably every now and then the odd 
fibre'll get through. 

Om Ie didn't meanp un my question, tosuggest a 
defence mechanism is like turning out the light; it's not like 
you have it or you don't have it. It's a matter of degree. 
Would that be a fair statement? 

eee ct oanke so, Yes. 

Q. And when we're talking about things which are 
a matter of degree, like this, it is not implausible, I guess, 
to make assumptions which suggest that the shape of a relation- 
ship may be other than linear. Is that a fair statement? 

Re On, Yes’. 6 

Q. Now, we've talked about the clearance mechan- 
ism of the lung. I take it that it is, while unproven and maybe 
unprovable at this point, to hypothesize is unproven and prob- 
ably unprovable that the lung, at very, very low concentration 
levels, is able to effectively limit the ability of asbestos 
fibres to reach the cell; that is not something which we can 
rule out, either. 

AP Olt eernio fe NG pees "Cairn et. 

Oe SotLE would be fair to say, we can’t rule out 
the possibility that, in those dose ranges, which your study, 
by its nature, cannot give us definitive answers, it is not 
biologically implausible that the relation could be either a 
threshold or, in any event, non-linear? 

regen ste 

Q. Now, when we were discussing yesterday this 
relationship between asbestos and smoking, the interrelation- 
Ship, 1 bélievesthat you testitied “but Pd@like *for kyou*to 
clarify this -- I believe that you testified that your data 
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Q. (cont'd.) were consistent with Dr. Hammond's 
conclusion of a multiplicative effect. 

A. Yes; they are certainly compatible with that. 
Yes. 

Q. And when you say they are compatible with it 
-- I know there was a lot of confusion about this, I think, 
yesterday, because your study certainly implies that you feel 
that the relationship is additive -- and we may be misreading 
thateimplicatlony, Som dent want togca- 

AL mNort ltdon'tathinkythate I mean ,sTlowouldesay 
that the present state of our view on this is that we've no 
idea; that is to say that there appears to be an interaction. 

It looks as if it's probably more than additive. I haven't seen 
any data which is a purely additive model. But it could be less 
than multiplicative. 

And the few sets of data that exist are not able 
to separate these adequately; nor, indeed, are they able even 
tOmbegin tom looksatiwhnattisamoreiiikelyatoebesthestruthy and 
that is that neither of them apply. 

I mean, it would be almost impossible to imagine 
that two factors will interact in the same way, regardless of 
things like age of when you start smoking and when you start 
being exposed. 

| So, you know, it would seem to me that we're 
dealing with an approach to the type of model that we're talking 
about, rather than being able to define exactly what it is. 

Q. And maybe -- would it be fair to say that may- 
be the issue has been posed in too simplistic a way by the 
coincidence that Dr. Hammond's data were so perfectly multipli- 
Cativera isdthateat-s- 

A. Yes; they've managed to produce two perfect, 


contradictory statements, actually. I mean, before that, they 
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A. (cont'd.) had a perfect set of data which 
implied that smoking was an absolute prerequisite, you see, 
‘cause that's the first model. But that, I think, they would 
readily agree, was based on the fact they didn't have enough at 
that time. 

So then they have more data, and it comes up with 
a perfect multiplicative model, though ignoring all questions 
of dosage of either factor, you'll notice. 

And then, now, just when we're beginning to think 
what a beautiful model that is, they come up with another study 
which says it looks as if it might be additive after all in 
another plant. 

So, you know, I mean, I'm sure they would be just 
as humble about the thing as we are. I don't think we know. 

Q. Let me just have one final question on it. 

When you say that your data are compatible with 
the multiplicative result, you mean that in a statistical sense; 
Chatterley tiatecie statistical, significance 1s such that your 
data could be multiplicative within the normal statistical con- 
fidence lungs? 

Ree wilat Sse rigic. 

Q. Now, yesterday -- I once again can't remember 
whether it was Mr. Laskin or Mr. Nelson, was discussing the 
question -- I believe it was Mr. Nelson -- the question of diag- 
nosis of pneumoconiosis, and, as a starting proposition, would 
it be fair to say that, in a community where there are asbestos 
workers -- especially a community such as Asbestos or Thetford 
Mines -- that the a priori assumption would be one that would 
suggest doctors would be sufficiently acquainted with pneumo- 
coniosis and asbestosis to find it readily in the population 
where it was there. 

Let me state it a little bit differently, because 
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Q. (cont'd.) I have such a convoluted question 
here. Would it be fair to say that, in such a situation, where 
we have asbestos workers, especially as a proportion of the 
population as large as they are in Asbestos or Thetford Mines, 
that the a priori assumption would be one of possible over-diag- 
nosis of pneumoconiosis or asbestosis? 

Reo leconevuetiink. could draw that conclusion. 

I don't know. I think it would be fair to say that any physi- 
cian practising in those parts would be liable to think about 
the possibility; whereas, I expect, if he were practising in the 
Gentne Gmeroronco, fhesgwouldnSt) think habout ni tscokay : 

But that doesn't mean that he will put it on the 
death certificate. I don't know, you see. I don't know. What 
you're doing -- I'm afraid there's a lot of evidence that death 
certificates are very much influenced by your general concepts. 

You know, for example, nobody in North America, 
until very recently, ever put "chronic bronchitis" on a death 
certificate, 'cause they've been taught at medical school that 
it didn't exist. 

Q. Over-diagnosis is a word which invites compar- 
ison -- invites comparison with two possible things that I can 
think about. One possible basis for comparison is, you know, 
the truth of the platonic sense -- the sense of, there is asbes- 
tosis, and are we finding more than there really is? 

Another basis for comparison, a second basis for 
comparison, would be to compare with what is diagnosed in the 
general population. 

Now, if I take the latter, for a moment, and I ask 
the question of whether over-diagnosis, as defined as over-diag- 
nosis, as compared to the general population -- would it be a 
fair statement to say that the acquaintance and familiarity of 


the medical community in a town such as Asbestos or Thetford 
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- 69 - 1cDonald, cr-ex. 


Q. (cont'd) Mines would be likely to produce 
over-diagnosis in that sense; that sense being the comparison 
with Toronto or Boston or New York, where --- 

Ree *Lydon’t feel*at all convinced it will produce 
over-diagnosis. “I think@it® is --—"there is*certainly good evi- 
dence for thinking that there might be under-diagnosis in other 
places; okay. 

I think there is a further piece of, sort of 
Tight on this; that is*~that I™think one has’ ‘to consider diag- 
nosis not as an absolute but -- you know, using the diagnoses 
on the death certificates, how did they, in fact, distribute 
themselves in relation to the exposure histories? 

And that is where I think, if you really are look- 
Picgmeoreasstirance that the errom is probably not very great -- 
that's where you'd find it; because, you know, if asbestosis 
was being lost in other diagnoses, then you would have to find 
it somewhere else, you see. 

Now, it could be, if you like, that, when we're 
looking at that small, relatively small, excess of heart dis- 
ease, that some physicians might conceivably have written those 
up aS pneumoconiosis. Perhaps they would even be right in 
dome wrnat,e Bue ft they “did that, then there -wouldn”’t™=be “an 
excess in heart disease; you see what I mean? 

There is just so many deaths, and that's why the 
overall pattern of deaths, all causes, is something we always 
need to be looking at, because it is quite possible, through 
bias, to apparently discover an excess of a disease and yet, 
overall, no excess; and that could be just due to transfer of 
diagnoses. 

You see, what we do find is a fairly consistent 
pattern; that the overall excess is, by and large, accounted for 
by the diseases that it ought to be accounted for. And, 
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- 70 - McDonald, cr-ex. 


A. (cont'd.) therefore, that makes me think that 
probably most of the diagnosis is fair. 

The kind of errors we do see, incidentally -- and 
Ehey ‘refenumerically, not important -- we do find, say, some 
cases of death due to pneumoconiosis, one or two only, in people 
with little or no exposure. Now, that makes one really wonder. 
You see, it isn't reasonable. 

Now, that isethe kind of situation where, conceiv- 
ably, the physician did it the other way on. Here the man dies, 
shall we say, from a respiratory disease. "What's your job?" 
"Oh, I was working in the asbestos plant," so we put down that. 
Somiites thvseisorieo faithing= 

Bute tedoes) look asin faithes diagnostic shift,as;of 
a smallish order. 

Q. Let me tell you what's troubling me about 
this, and I'm still troubled, even given your answer. 

I'm troubled by what we mean by when we say "“over- 
diagnosis." And I keep coming back to, logically, I see two 
possible types of over-diagnosis: one is over-diagnosis as com- 
pared with the truth, in an ultimate sense, and the other is 
over-diagnosis as compared with what is the practice in a large 
population group -- the United States or Canada, or whatever. 

Now, over-diagnosis in that sense may be accurate 
diagnosis in the cohort, but over-diagnosis because there's 
under-diagnosis in the general population. And I take it you 
wouldn't rule out that kind of over-diagnosis in your cohort; 
that is that your diagnoses are good, but that the comparison 
group reflects an under-diagnosis against some ultimate norm, 
and petnererorese.. on elses Nace eral) —Sewoluld Vou snS 

Dee Veane-—lamedi, al ewouldeputei tina very.gen= 
eral sense, yes; that we cannot have any confidence that the 


diagnostic methods are the same everywhere. 
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- 71- McDonald, cr-ex. 


Q. This discussion which we've been having, is 
that the reason why the standard epidemiological practice is, 
in cohort studies, to make comparisons based on death certifi- 
cate information? 

A. You mean rather than measurements of illness? 

Q. Well, rather than going behind the death cer- 
tificate and looking at autopsy. 

AnevOh-stheseevbeaWell:, (1 expect -we ewould crather «-- 

10 and certainly if everybody had an autopsy, we would at least 
look at the results, and it might well help. 

But one of the real reasons why we can't use 
aucOpS mw iitommMatiOners.,because 1 is blased. We cannot use 
autopsy information because, within any population, the question 
of whether you have an autopsy is not a random process; and, 

15] secondly, the reasons why you have an autopsy in a certain 
employed population may be different from why you have an 
autopsy in the general population. But we know that 1s so, 
and that's one of the reasons you cannot -- when we were talk- 
ing about cohort methodology, it is quite wrong, for example, 
“ to correct your diagnoses on autopsy information and use that 
information to compare with the general population. 

DR. UFFEN: Are death certificates ever changed 
after an autopsy? 

THE WITNESS: Yes. I can't be precise about the 
current state of the law in all our provinces, but, generally 

25 speaking, the physician is invited to report the result of an 
autopsy, when it's available, and then the statistical bureau 
With ecOUGCG ive! tbat he Loh tio f ond Siam 

DR. UFFEN: You would use the revised death cer- 
tificate? 

THE WITNESS: That is so, because the registra- 
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- 72 - McDonald, cr-ex. 


THE WITNESS: (cont'd.) all deaths. 

MR. WARREN: Q. So that, can you sum up by say- 
ing that, for all of these reasons, in epidemiological studies 
eet alileotmthese: reasons seancluding,;,stoOreanstance, the fact that 
your comparison group in a cohort study is the general popula- 
tion -- the appropriate, accepted standard approach is to com- 
pare death certificates with general population mortality, 
since general population mortality is based on death certifi- 
cates? 

A.aeRights 

Q. Now, that's the methodology which you employed 
in your Studieseacorrect? 

A. Weahe 

On wAnd) we takeyity) | since! thatjis»standardsproced- 
ure, it doesn't, in your judgement, affect the validity of your 
study for Dr. Nicholson to have gone out and, somehow or the 
other, attempted to re-evaluate the diagnoses of asbestosis and 
say that there was an under-reporting of asbestosis on the 
death certificates? : 

AeatOhy noselethink he waspperfectly) dfyyouglike, 
at liberty, and a perfectly proper thing to do, if he wished to 
do it. And what I don't know, because I haven't studied the 
paper, is whether he then used the corrected diagnosis. 

But, I mean, we ourselves did this, too; we 
looked at the results of autopsies to see what difference it 
would have made. And, in relation to mesothelioma, we defi- 
nitely used this, because there was no way of getting at the 
mesotheliomas through the adinary death certification process --~- 
at least, there was, but not an adequate way. 

MR. WARREN: I think I understand. 

Let me ask one final series of questions on meso- 


thelioma. One of the things that you discussed yesterday was 
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~ 7B =< McDonald, c r-ex. 


MR. WARREN: (cont'd.) that, as a matter of gen- 
eral population statistics in North America, that, during the 
1970's, mesothelioma rates had been rising in males at a rate 
Or mL whinkeyolgsaid, fivestoltenpper, cent: 

O.48 Usmtnatyvcorrect? 

THE WITNESS: A. This is my best available esti- 
mate of the kind of rate of increase that appears to be going 
on, in males. 

Q. Now, given the latency period for a meso- 
thelioma, would it be fair to say that these increases in the 
rate of mesothelioma in males is, in your judgement, a legacy 
of past high exposure? 

A. A legacy of past exposure; how high? I mean, 
you know, if you want me -- I think it's a legacy of past 
amphibole exposure; okay? 

Q. Okay. But that it reflects what happened 
four years ago, as I guess~---- 

hee hate sone or time: 

Q. Another implication -- let me ask if we can 
draw this implication -- the rate of increase which you quoted 
is a rate of increase in males; not in females? 

Awe That Serlont;. that .s Gourect. 

O. Would it be fair to say Whater because it is 
males, predominantly, who have been asbestos workers, that the 
increase in mesotheliomas is reflected occupational rather 
than non-occupational exposure? 

A. Yes; definitely. 

Ominetacu. woulasit. be fair, to say. that the 
fact that rates for women have remained roughly constant would 
suggest that non-occupational asbestos exposure, especially 
apart from that exposure in the home of an asbestos worker, is 


not a problem of increasing concern, in any event? 
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= p4 = MeDonala;, cxr-ex: 


A. That is my interpretation of the information. 
It does tend to suggest that the contribution of occupational 
exposure is the main factor affecting the increased rate in 
males,and the absence in females implies that the non-occupa- 
tional exposure is probably not having any changing effect. 

There may have been some low level before, but the 
constancy of this suggests that non-occupational exposure is not 
having any important effect -- in North America. 

MR. WARREN: Thank you, Dr. McDonald; and, Mr. 
Chairman, I'm finished. 

DR. DUPRE: Thank you. 

Who is next in batting order? 

MR. CASGRAIN: I think I am. 

DR. DUPRE: Mr. Casgrain; proceed, please. 


THE FOREGOING WAS PREPARED 
FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 


DEREK WEST 
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en oe McDonald, cr-ex 


CROSS-EXAMINATION BY MR. CASGRAIN 


MR. CASGRAIN: Q. Dr. McDonald, you stated sk 
the course of your testimony, and correct me 1 fbi wrong, 
something like the further away from the mill the fiber goes, 
that is when it gets into the manufacturing system, the more 
susceptible to penetrating the lung and remaining there Lt 
becomes. I think that you stated that this was because of the 
cleavage of the fiber, and that it then became more susceptible 
Ws because of its confirmation to penetrate the lung and remain 
there...at least the defence mechanism of the lungs were not as 
capable of dealing with it as with the fiber. Is that correct? 

THE WITNESS: A. Yes. I think in reflection... 
I certainly agree that I said something to that effect, and on 
15 reflection it was, I think, a slightly oversimplified statement, 
because I think you could say that moving into brake linings 
is quite a long way from the mine and mill, too, and perhaps 
what I should have said is the more processing that goes on 
that it is likely that the fiber will be broken down by cleavage 
and that then I would make another point...not that it would 
20) penetrate better, but that it may not penetrate better, it may 
simply be a matter of a more serious biological effect of the 
finely-divided fibers. 

I'm going beyond knowledge. I am rationalizing 
what we observed. 

F Q. Except that you also stated intche course 
of your evidence that the longer the fiber, the more biological 
Seprect: 1t nas. 

A. To the extent that it can get there, yes. 
But the trouble is, we have...you see there, PE Vou lave ay Very 
long fiber, it can't get there, so it can't do the trick. 

I think there is experimental evidence here 


that even at the cell level there is an increase in the 
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(cont. ds) = biological verfect up to a certain 


level, but I think it's got to be, you know, beyond a certain 


level probably this isn't true. 


5 Q. Of course, we are talking about fibers that 
remain longer than five microns, aren't we? 
ne eles. 
Q. And that have a diameter which is smaller than 
one micron? 
1 A. Yes. 
Q. Otherwise, as you know, it wouldn't be the 
Same thing. 
I think evidence has been made here...I wasn't 


present, but I think it was demonstrated here that there is 


a mechanism called macrophages that actually may or may not be 


15| able to fight and the length of the fiber has something to do 


with this? 
A. 


©. 
nineteen, which is 


20 


25 
A. 
Q. 
AS 
Q. 
A 

Q 


Yes. 


May I refer you to tab number eight of exhibit 


the paper by Dr. Nicholson. 

i haven ct got that, 

Have you not got that? 

TD wonder. SI odon*teknow that TF have. 
I think it was filed yesterday as... 
Oh, I may have it. Just a minute. 


It is identified as tab number eight of 


exhibit nineteen, which is not the one you have before you. 


Yes. Which page? 
Have you got that? 
Which page? 

Page nineteen. 
Nineteen, yes. 


I would like to quote, or you to read, the 


last part of the last paragraph on page nineteen...line five, it 
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We ies McDonald, cr-ex 
Cee CCON td mmr ota Geri. 1. 


A: Starting “an alternative source"? 


VemnYeo @ Nima lternative...., that is tie 

5 paragraph I'm talking about, and I'm going to line five, which 
starts, "During application or removal of insulation products, 
Teese seteaninge tie L11oer.., 1s curtner manipulated 
and the fiber is reduced in length and diameter. 

As these smaller fibers can readily be carried to 


the periphery of the lung, penetrate the visceral 


10 HleuLatbrand= Lodge... CLC., GUC.,. =. 
Peele Les. 
Opmceeeeticy=may be Of greateretmportance’ , Gtc.:, 
etc., 
ee Les. 
Q. I am wondering here when one talks about reducing 


bs the length whether you agree with that statement in the light of 


the fact that it is established, I think, that we are...five 
microns is of some importance. Do you agree with that statement? 
Ree Terni nee tat. well, what L cnlik pmappens,*and 
I'm not an expert, what I think happens is that the fiber is 

99| broken down ana that py tts Nature Tt is more’ likely to be™divided 
in width than it is in length. 

Now, that doesn't mean it won't be broken in 
length, too, but it will be broken more in terms of cleavage. 

Q. But if it is reduced to a length which is 
smaller than five microns, then what is the result? Is it not 

25] that macrophages will be better able to deal with it? 

Row NO pe iteit 1s "smaller, in many respects it 
will penetrate better. But it does seem that there is some 
relationship between the total quantity of fiber, in the final 
analysis, in relation to the biological effect. There is quite 
a lot of controversy still about what is the importance of 


the very tiny particles and fibers. 
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Oamey sUUeCSt LON, SUOCTOLs mle MBO Care + 
A. I'm sorry. Have I missed your question? 
Q. Well, perhaps I misunderstand you. I thought, 


I took as a base the fact that when we were talking about...shall 


we say harmful fibers...they had to be longer than five microns? 
Rene On 7. NO. 
Onno. 
eNO EnO-eeo enink thie Narm 2S in relation ato 


the length. The longer they are, the more harmful. 
eel cme ee tore 


we oWithine Lines. 


Q 
A 
Q. Longer than? 
Ae ves. 

Q 


-. But if they are shorter than? 


Ree UNerTes1S notea CULCLEIpOloL, CL tive microns. 
OO. ENO? 
Le eNO, moO. 9. Mean, 2t 1s) Convenient toimeasure 


Phesonessmoresthan tive microns, but I don't think there 1s any 
evidence that damage stops at five microns.” No, no. It wouldn't 
Eevennoeecteasconablesto think 1t.. -Letnink 1t probably is a matter 
of increasing with increasing length. 

Ge shine weeltetney reduce in. length, there 1s 
a decrease, is there not? 

Apel tert serecuccdsing length; sovlong as itis 
a reduction in length that matters. In other words, I am 
presupposing...and I’must say I am beyond my area of knowledge... 
I am presupposing that the biological range of effectiveness 
is important up to a certain amount. Beyond that it perhaps 
is no...there is no more damage done by, shall we say, something 
Piacevomthartvemrcrons solveatiundredemicrons .))ltecould even be 
that there is less damage because the cells can't even begin to 
deal with the very big ones. I don't know. 


But within the range which these scavenging cells 
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A. (contd.) can deal with it, it looks as she 

the longer they are, the more the Dropapilityeors trouble: 

Q. Yes, but five microns was not just picked out 
of the sky. I mean... 

Aeeeretty. Well: 

One) Leese 

DR. UFFEN: Is my recollection correct that the 
five microns originally came about because it was the hinatatioen 
of the physical measurement? 

MHP ELWLINESSemeDethink thissas, correct.) I can't say... 
DR. UFFEN: Below that, they couldn't count them? 
THE WITNESS: I think that's what it amounts to. 
MR. CASGRAIN: Q. I suppose I didn't read my 
material properly, but I thought that perhaps the length had 


10 


oe something to do with the ability of macrophages to actually 
move around the fiber, and eventually it could be...it would go 
Gutein tne sputum, iss that not correct? 

THE WITNESS: A. I think you and I have similar 
levels of knowledge on the subject, I really do. 

Q. Iwill take this as a compliment. 

20 A. I don't know. I really don't know. We 

are now outside...I really would not want to discuss what is 

a matter of experimental toxicology. I don't know. This is my 
impression of what they say, yes. 

Q. It was my impression, too, from what I had 
heard and read that in effect your macrophages were better able 
Ca to copy with the fiber because as it remained there in the lung, 
they were able...so they said... 

A. Yes. 

Q. ...I suppose as a result of experiments, to 
actually go around the cell and then it would be expelled by 
the... 

Agen liva t43Saer 0 
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oe --e-but then I suppose that, as you say, we 
ought to go back to our own articles and read them. 

Pee eihac Ss rigit.  L think we nave..;. 

QO. I would like to put myself in the same class 
as you by saying you and I should go back and read our stuff, but 
perhaps this is.. 

A. I think we have a kind of Walter Disney 
concept of, you know, the cell grappling with this fiber which 
a; Houloosbilg..Om Le. wl don t»think@we really know, 

Q. While we are on the subject of the cell, may 


I talk to you about some other matter dealing with the cell? Most 


of the data that we have on the biological effects of chrysotile 
ASpeslos wel think. canbe aivided in two categories. “There are 
epidemiological surveys and biological experiments in animal 
15| models and tissue cell resistance. What I would like to address 
myself to at this stage, if you’ wish, is to the issue of the 
chemically altered asbestos by the industrial process. I am 
no longer dealing with the cleavage. I am dealing here with the 
fiber which has been incorporated into, for instance cement or 
resin. Do you have any information in this respect, Dr. 
20/ McDonald? Or any knowledge in this respect? 

ReeeNOe snot tTeally. 9. Mean, the only thing <1 
Mnowmso that) tt does fappen. Thateis, the quality of the fiber 
is changed by things like heat, by exposure to solvents, to acids 
and so on. So for example, I think there is evidence that fibers 
25 that are incorporated in brake linings are exposed to intense 
heat and there is a degree of what they call denaturing of the 
fiber. L mean, the fiber's quality tends to disappear under heat. 

So, yes, we do know that and we do know that 
asbestos fibers are mostly very absorbent substances...that's one 
of the reasons they are used...and that therefore in an asbestos 
cement mix, it is likely that particles of cement will adhere all 


along the fiber. I mean, all these things, I think, have been 
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A. (cont'd.) observed and there have been 
hypotheses that this affects the biological result. I don't know. 

Q. But you do not know yourself of any studies 
elache Vey bis Gt 

Ame NOpwuNOt realiv. 

Q. There have been studies, but you would not 
know of those studies? | 

A. Not that I would wish to express an opinion 
Oey taletn 
ao QO. You stated. in the course of your evidence, 
and correct me if I'm wrong...yesterday, I think it was...you 
talked about safety which was readily achievable if not achieved 
already. Do you remember saying that? 
A. That's about ten years ago? 
een NOs 
A. .More recently than, that? 


15 


Q. It would have been yesterday. 


A. Oh, I see, But I can remember writing it 


about ten years ago. 
QO. All right. Would you emphasize on this 
for me? 
AemeTHie ts inetne mining and milling industry? 
OO. ees. 
A. Yes. That the evidence that we have on 
the chrysotile mining and milling industry suggests that at most 
current levels prevailing we are talking...I don't know exactly, 
an but I suppose we are talking of levels which for the most part 
are around about two fibers or less...maybe one fiber or less...in 
many parts of the industry. There are a few exceptions. There 
are a few places in crushers and things where it's difficult 
to achieve this and where fortunately for the most part workers 
don't have to be exposed, and if they are exposed, they could 


take special protective measures. 
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— 5612 McDonald, cr-ex 

As. (eon “d.) Okay, so what I'm saying is that 
such levels...these sort of levels are now being achieved in the 
industry and so far as we know about exposure response in this 
industry, it certainly means that we would certainly never be 
aware of any hazard. That doesn't mean there’ isn't one. That's 
what we've said all along. We have to extrapolate as to whether 
there is any hazard at that level, what the dimensions of that 
hazard are, from what the prevailing estimates of concentration are. 

I don't know if that answers yaur question. 

OSBDYGS ,Othatesetfine. “Yes? 

I think you also spoke yesterday, although 
briefly, as a passing reference to the case of an asbestos worker 
inethe mine orethe ™millyto£f.age...I think you mentioned sixty 
or sixty-five, who would have a certain fibrosis. You didn't 
mention any percentage of incapacity as a result of it, but you 
talked about a fibrosis, and that could he or maybe he should 
remain in the mill and work, provided of course the levels of 
exposure are those to which you just referred. 

AMPESCOLDLect? 

A® fim Hotei ustiquitersuresy Tethinkoperhaps 
this was in the context of should a physician advise a worker 
who has some evidence of... 

Q. Mmm-hmm. 

A, he .e@xposure,Gto Veaveythe job.VeMy *féeling 
is that he should discuss the findings with the worker and explain 
it to him. I certainly would feel that an automatic saying - you 
have trouble, you have trouble in your lungs, you should leave 
the job or you should stay in the job - would not be the right 
answer. SeI .thinkithat "the doctor should©say, "I°sée’ this, this is 
what I believe is the implication for you. 

My guess is, that particularly at present levels 
of exposure in the mining and milling industry, that a worker 


who has got some evidence of exposure, and particularly 
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A. (cont'd.) if it were not incapacitating hin, 
would probably almost certainly choos to stay at work, because he 
will be paid a full wage, whereas if he leaves his job he will 
have great difficulty getting a job. 

But, you know, I see this as a decisioneawhich is... 
it is not dictated by medical factors. It is dictated by what 
is in the worker's opinion of what is in his own interests. 

Q. Perhaps in the same vein, you spoke as well, 
and I think this morning my friend came back a little in the 
hy Same matter, in respect of detection, of early detection of 
asbestos-related diseases. I am talking, for instance, about 
the mines and mills, and you made a distinction between 
sensitivity and specificity. 
AweRagnt. 


15 Ganebim abraidgbudidn 'tyquite giollowjyou when 


you mentioned it. Would you please explain to me again? 

eee Vos waelusiswebrictiyanthat pesyoushavewa test 
which is very sensitive, is capable of picking up very LBV 
changes in some appearance on the x-ray or function tests, then 
almost for certain that test will not be very specific. It 
20/ won't tell you what the change, the depression in norm, the 
depression is due to. 

Owe Ob, Lo see. 

A. It might be due simply to the weather or 
the fact that he had had, shall we say, a respiratory virus 
Be infection that passed through the community, or something like 
that. It would be very nonspecific. All you could say is 
that this group of workers compared with their observations, 
let us say, six months ago, have got a detectable depreciation, 
deterioration in function. It would be very sensitive, but it 
wouldn't tell you what. It would alert you, right? It would 
alert you. 

And this is the problem, that really early 


detection methods don't say here is a man with asbestosis. What 
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A. (cont'd.) they say is, here is a man who 

conceivably might have asbestosis, the early signs of the effects. 
Q. So that you recommendation would be that you 

should not only look at the whole group and look for sensitivity, 

but you should also have as many...repeat the examination in 

a regular fashion? 


A. Within reason. Within reason. I mean, I 


think we have to be a bit cautious. I mean, I think the concept 
an that used to be acceptable of x-raying peoples' chest really 
very often maybe ought to be reconsidered. We have talked a lot 
about the interaction of smoking and asbestosis, but we haven't 
talked at all about the possibilities of interaction between 
Srradiation and asbestosis... You see, it isn't impossible at all 
that we actually would be increasing infinitesimally the chance 
15| of getting lung cancer, as a result of x-raying people. 


So you've got to balance benefit against 


potential cost here.... as always. 1 mean, we were talking 
about risks. Everything has its risks. Even having a chest 
x-ray. 

Q. Even the x-ray machine has a risk for the 
20 
worker? 

A. . X-raying a) person. to protect him will carry 


Aumaiskea SOsthere) it 1s, 


What I think needs to be said here is, that it 
used to be, particularly in mining industries, a sort of 
25| prevailing view that one of the ways you protect the worker 1s 
by periodically examining him and x-raying nim for early signs 
of trouble, and then taking him out. 

Uprco a POLL, tis Stiea makes some sense. But 
temclearty,= im relation to dsbestOs, Ys not a satisfactory approach 


because that way what you would be doing is picking up people, 


shall we say, after ten years exposure, who maybe would never 
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A. (cont'd.) develop any important degree of 
asbestosis if you detect it early, but you would be allowing them 
to accumulate ten years of exposure which would carry ten years 
worth of risk of cancer, and you would not prevent that by 
withdrawal. So I think it does mean that in terms of supervision 
of the worker, we must not rely on the concept of early detection 
and withdrawal. It should be seen more as a method of monitoring 
for evidence of failure to control the environment. 

t8 Q. Talking about x-rays very briefly, I think 

we discussed bias and possibilities of overdiagnosing and so on. 
When one reads x-rays, there is a method to reading x-ray, is 
there not? 

Aweeinere 1s 

Gew toe (tetra to say that it 1s almost a 
15| specialty when you talk about reading x-rays of people who have 
been affected or may be affected with asbestosis? 

WPPEVYeans rt 15 coo speciaitties. “We' Ve got 
on the one hand the normal diagnostic skills, the ability of 
the radiological specialist to be able to look at an x-ray, 
take into account the results of the physical examination and all 
ce that, and say I think this man has or has not got a degree of 
asbestosis. That is a clinical judgement...the normal medical 
judgement of skill. 

In epidemiological surveys, and this applies 
to really monitoring workers, that type of diagnostic... 

25 @® Sorrvp til, just could make sure. YOu said 
this applies to monitoring? You are not talking just... 

APery nm sorry. But when we talk™about:..1*ve 
now given you an example of what you might call the orthodox 
clinical use of x-rays, where we use specalist radiologists who 
are not only specialists in observing, but in interpreting. 

Oe elon. 


A. When we come to survey work, and that includes 


37 (6/76) 7540-1171 


no-nS \bienolic ~ ar "iv 
fo etpsh igesvognt Ys golaven {3 J) 
mest polwelia sd Giwoy oy ted Mien’ 


is 
| | S2e0ey sag Yseo Binow’ forctw -er OLN 


: 7" . r + he ’ 

ib tdany a5: aba 
‘a tuf3 2Have 7a) Son ftiiev Ho ‘Sad Yrso0e, ia HENS! Ye 
mceasyieaie To @mre? Ast fer Peele ‘68: rr Neire 2 z- pd , Lae 


: nnizonteb vinad 4a 3450800 edd qo. Vlage aa Shue ow atone 
. | pniue to hewiden 6 96 grGu sede ad Bintda 31 .feverbactw be 
i! Jhamnerivirs sa (oetage 64 @aifist io esabbeves 
ido i «vi¥arsd 3) @vet~« Soc \ giniater 0 We 
ob £ nhisonpsihweve Fo Bebj yl Phase BRS geod be eduod iiely 
S2 \YG@Se ONLONSY OF hone & gs sanris veto shee? ono 
. . 5700 
. BL) O104T OM 
fé 23 31° 3803, tabi og atid Js'eh usQ 
Sve ow sighey to eyni-y OffRbSs Gogee ot Led ato nariw viried 


Hceos2eadesg) daise St soRde ot Ying zo beyoet? bh pee 
-€612918isSeG2 oot 22a (feer .2A | = 
tc yorlide ent .2litsa sitaeapelS f sijon ert Baer sito: sity | 
‘Vetex fe 36 Heol of Side. aa ce Jutitiusge- levipalcitae = ei 
‘eo Se worséoimaxe | izolayrig: ers To esinees. eds 9nuohos cont wile i} 
"9 ®o% PSD & JOO Jon sea 20. Sar net elt Meta 3 oa bha omits 
op! ipziben lamwor eg>.. caaneypher fe ro ae es ossdae. | 


; Re Smoppae: | 


portqus slid? Bre eYavaue 2 telteq tem 
wa -. sbjgangels To eaus. 4 ote 
Siise vOY .eyt2 é446m Sfyon aaa S ay iad 4.04 

.- tue pubttes Sate 
-'t.. tyete alas ev 
“a eoborgxa etd Hien . e 
oth eamlgotatien Setdite 
2 7 pee : 


ve, 
} = 


vewses oF 
- | te. 


an | 3 4 f 


- 86 - McDonald, cr-ex 


Re (cont'd?) monitoring, we are not then 
concerned with interpretation. Indeed one of the worst types o£ 
reader to have when you are doing survey work, is a radiologist. 
He cannot get away from his training, which is interpretation. 

The ideal reader would be an x-ray scanning 
machine that didn't think at all. What you really want is 
something that will measure mathematically the opacities in the 
lung. That's what you really want and there is work going on 
now which is beginning to be able to do this. 
bee Okay, so you see in the development of the 
technology of the use of the x-ray for preventive purposes and 
for epidemiological purposes, depends upon highly-standardized 
technique and highly-standardized recording of what is seen. 
Not thinking or interpreting, recording. 

15 And indeed there is a lot of evidence that 

you Can, Snort Of this scanning Machine,» tiat you will do best 
by picking not experts, but observant people who can do that, 

who have the skill to observe and to record what they see without 
thought. 

Of TO avoid Dias? 

20 A. To avoid the bias of interpretation, yes. 

Q. You would do that, perhaps, by introducing 
a number of x-rays, some of which would not come from asbestos 
workers, and some would? 

A. You must. You must do that. 

x G. You must do that as you do the reading? 

A. You must do, it must be done blind, it 
must be done independently. You must not, for example, have 
what is sometimes called consensus reading...very useful 
in clinical circumstances for the three or four radiologists 
to gather round an x-ray and discuss the Meaning.  tnat is 
a very useful process when you are trying to decide what is 


wrong with Mr. Smith, but it is not a good process when you are 
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m®. (Cont'delidtryingito assess in a reproducable 
way the level of prevalent changes in the working population. 

So it's a different kind of expertise that we 
are talking about. 

Ox. DisStening tolyoush.’m beginning to wonder 
whether your pneumoconiosis committees that you would have in 
the Workmen's Comp shouldn't be changed from times ton time? 

A. I think the Workmen's Compensation problem 
is a diagnostic one. As I see it in a Workmen's Compensation 
be situation, the panel, the experts, are being asked as physicians 
or experts, what do you think of this patient, what do you think 
is wrong with him, first of all, and then in relation to his work 
to what extent do you think his work eausedsint. (And, that. s; not 
what we are considering when we are monitoring a group of workers, 
15| OF when we are doing epidemiological surveys. 

Q. Would you say the same ping of wales 2 

A ‘TOR? 

OP Rales? 

nh Rawls? 

Q. Rawls? Some pronoune it rawls, some 
20) pronounce it rales. 

Agumesy yesit?7 I’m with you. 

Q. Would the English be rawls? 

A. Rawls, yes, rawls. 

Yeah, I would I think, now I come EQ MLK OL 
it, because we've just been doing a survey, for example, in 
sae dust-exposed workers, in which we are trying to get away from 
the person listening through the stethoscope. We are recording 
the noises with a tape recorder and we are analyzing them with 
a mmputer. 

OgsetThatis: in thepficormceof tan experiment at 
this ibimejais tic? 


A. Alt ispnyesfinBut theresis {some basis peGbel t. 
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= $3 = McDonald, cr-ex 
Q. That could give far more certainty than 
just a person... 

A. Well, a lot more objectivity. 

OF Yes? 

Dr. McDonald, using the ILO classification, if 
you read an x-ray and you find abnormalities.....by the way, 
before we go any further, I may be wrong. Perhaps the translation 
may be my problem. I hear the word anomalies and abnormalities. 
Am 1) making @ Mistakeyaor i1S*thatv¥.amvl “translating? 

Aw eieciink.=.anomaly=.+L think actually®*the 
word in English is changes. I think, in fact, the ILO 
classification, it's important to emphasize, is not a diagnostic 
classification. To some extent, unfortunately, it is sometimes 
used as a diagnostic classification. 

You see, what the classification does, is to 
provide a framework for describing the opacities in the lung as seen. 

Q. Yes, as seen. Could we stop there for one 
second? 

AS SYes: 

OF Dorngethis, if youstind *opacrties to the 
extent of, say thirty percent, how would you, as a reader...if 
you were reading, qualify that? 

Bi One®doesn't®use the Eerm*thirty percent. 

One is classifying the changes in terms of...on a scale... 

Q. Zero? 

Ne i0.2Lt's®a®twelve=point*scale;, *fromvzero 
zero dash“upyto threey "four, ‘ItvYis*a®continuous scale that you 
are classifying on, and you are classifying against, by 
comparison with standard films. In other words, you have got 
these standard films which provide you with the levels and 
you are comparing each film in respect of the standard, and 
deciding what the score is. 

OF AlWerighty fineyetlethink DP maderatmistake 
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Ometconted.) sein myoduestion:. 

If you saw zero slash one, for instance, using 
the ILO classification, would you classify that as a change? 

Re Yes,4weswould. “Yes; "rt rSs"a*change because 
ft lsea Changes Lrom™ Zero~zero. 

Q. Mmm-hmm. 

A; But the nature of ‘the classification is that 
the group zero means essentially you believe there is no change. 

QeaeMay Eerefer=you now co tab*erght; exnibre 
frneteenes. sorry seigiteen, © think™ityis-s.?tabverght, “page “361. 

MR. LASKIN: Your own... 

THEO WETNESS: Al Pageveo? 

MR. CASGRAIN: Q. Eight, sorry. 

Aveehraqne, yes. 

Oe Pagews6l of tab eight. 

Me Pagew36l. 61s this the*iting*function*one? 

OVENYes? yess* "What 1t refers? > reelly what 
mmegettinguateissche=LOllowing:. i=think in) that table at 
page 361, you talk about domestic cases. That woulcd'be.- - 

Aw Primrsorry py Lom strii-not*wirth’ you: 
Epidemiological surveillance paper? 

Q. Yes. Page 361. 

A. Page 361, yes. All right. 

OF*4The®tabtewirve; which is there.... 

Ae Y@s. 

Os Init ®we see /Pand=it“ts referred*to rm’the 
article and you mentioned it in your evidence as well, that 
you talked about cases where they were domestic cases. That is, 
either daughters or sons of workers... 

A. Yes. 

GeecCorrecce 

Ayes, 
Q. Now, obviously you do not have specific 


exposure data on these people, only to say that they were on 
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Se Oa McDonald, cr-ex 
Ora COnt, do). cOnNtact With... 
eee iiiat Sat lone COLrrec tL. 


Q. May I, in this respect, ask you Dr. McDonald, 
at what time, for instance, these would have occurred? What 
Pemiodee. « 

A. I see. I'm sorry, I would need to look in 
detail at this paper, but in general we excluded occupations...1if 


I recall right...within ten years of death. If we didn't we should, 


10| and indeed we normally do that. The point being that we would not 
include exposures which, from our general concepts and beliefs, 
would not have contributed to the disease. 
Q. All right. But assuming you did, the exposure 
we are talking about would have occurred in what year? Would 
it be nineteen... 
15 


A. We would have that recorded. Thecould be 
anything before then. It could have been anytime... 

Q. Before what year? 

A. Anytime before this cutoff point, which as 
I say I'm guessing was probably ten years. I Gould, Look 1t up. 
20 Opelumoresl ly looking tor, 1920006 19420 or 
1 Sis 

er Oi et ESeen Well jaeltis NOt OrecOLced. here 
because each one will be different. 

Q. Do you have any idea? 

A. No, because this is all cases, if I remember, 
25} this is all cases ...I think this paper is based upon all cases, 
1968 to 1970, dying 1968 to 1970, and I am now guessing if they 
did 1968 to 1970 and their average age was around sixty, let us 
say, then probably the relevant exposure was somewhere around 
about 1935 to 1945, something like that. 

But, I mean I can't say. I would need to look 
POMC Sep, sou ceEtnat Sse tie kindsor thing. 
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oe Atethat’ times Tethink; “in =the mines and mills 


in that area... 

A. These were not in the mining and milling area. 
These cases are across Canada. 

Of» Sorry, maybe I didn't read DErOperty sr) om 
reading here table five. 

A. Ah, well now if we go back to table five, 
that may be... 


p Q. Mining and milling. 
1 


nd 


. Okay so we've then got three cases, mining 
and milling. 

Tiat: serlgute 

ThateSerignt, yes. 


Within the seventy-odd cases, yes. 


Q. 

A. 

QO. Those are the ones I'm concerned with. 
15 = 
ha 


Min@rignt. “At that time.>.that is;? around 
the years you just mentioned, the conditions in the mines were 
such that the workers came home with their clothes actually full 
of fibers? 

Be en, Ves. 
Q. That would happen every day? 
ApetOn,- yea. 


20 


Q. In fact, weren't some of the homes even 
built on asbestos tailings? 

eee CS. 
ne Q. So that there would be the dust as well 
from the foundation, the very foundation on which the house was 
located? 

A. Oh, yes. The general environmental exposure 
was quite high even much more recently Rane cic tc 

Q. So that with respect to those people mentioned 
in table five here, the exposure that they would have had as a 


result of the contact with the workers, could you now guess at 
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=U 20) McDonald, cr-ex 
Q. (cont'd.) the number of fibers? 
A. No. 
Q. It would have been higher though? 


A. What I can't guess at all, I could guess...no, 
I couldn't guess at anything. But what I Gould Say, 1S.tnat 
concentrations of fiber in the homes of asbestos workers can be 
very high, because all the soft materials accumulate fibers and 
then as you shake them or whatever, it JUGEEDULS OULlasOuUst 
which could be quite high. I mean it could be ten fibers, it 
9 could be really quite high. 

Q. Of course we are talking about at that time, 
where it would have been very high? 

A. Yes, it would be quite high. It could be...you 
know, as long as this kind of process went on, it could be high. 
Q. Turning to another subject... 
MR. CASGRAIN: Mr. Chairman, I have only one 


15 


question left. I am just wondering whether...if you have any 
plans for this afternoon. Because I can either adjourn and we 
can go back this afternoon, OF... 

DR. DUPRE: Well, we will be going...for the 
20| information of the other parties...we will be...our magic hour 
is four o'clock, which is when Dr. McDonald has to leave. 

Now, bearing that in mind, if you feel we need 
say two hours this afternoon, we should then certainly be back 
here by two. 

MR. WARREN: Mr. Chairman, I will be very 
2 brief, I would think, in the order of about ten or fifteen 
minutes. 

MR. GIBSON: My questions probably run about 
twenty-five minutes. 

DR. DUPRE: Okay, and who else will be coming 
to bat this afternoon? 

MR. McNAMEE: Five to ten minutes. 
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DR. DUPRE: Okay. Mr. Ublanski? 

MR. UBLANSKI: I may have five minutes. 

DR. DUPRE: Okay. I think it looks containable 
to the two hours, so perhaps on that, Mr. Casgrain, if you want 
foeputevOUl fast line Of questioning, or did you anticipate that 
would take more than about ten minutes? 

MR. CASGRAIN: No, because this may be one 
question, again, where Dr. McDonald and I are in the same... 

DR. DUPRE: Okay. Why don't you proceed. 

MBL. GASGRAIN: If ONLI wouldelikeGcuvo tturmeteesthe 
counting of fibers, and I say that because I think perhaps you 
and I may decide not to discuss it, but you did say yesterday 
you were not an expert in the counting of fibers? 

THE WITNESS: A. That's right. 

Q. Nevertheless, I would like to ask you the 
following question: When you are counting fibers and you are 
down to the level of two fibers, what is the margin of error, 
in your view, do you know? 

A. No. 

OSFINo wdea? 

Me, Nopmelecealiya.don’t. There won't be a Single 
answer to that question. It will depend upon the counter and 
the conditions. You know, the sort of...I say conditions...if 
you are counting in a situation where there is a stable level, 
you'll have a greater degree of confidence than if you are ina 
situation where they are fluctuating. Again, the Skill of tie 
operator. I'm sorry, en couldn’ t telbayou-? 

Q. You can't help me on that? 

Ni gelecouldnltigivetyou vatmeasure,. «no; 

Dr. Gibbs ‘later might well. 

MR. CASGRAIN: I have no further questions, Mr. 


Ghairman; at wthisttime: 


7540-1171 


ze-2n (Bisno05N - £2 Ge 
SdGrelel -e J ys Feet 


uldacisinep Ween IF Aces - Yee” Be 10, «! 
traw toy Ti ,Gheapag? -<M . 184% ao sgedees j 027 ero! ow? ofd 
sans etaqinitns voy Bib 10. votdoadeahat) 30) oul 226 wey Prt hi } 
fastsh ki na¢ Sisco: fed? S2u¢ alae ied | i 
sno ed yam efits seupsed of « :WIASDeAD Hk 4 
bigdoten 20! oxen (Arcus air 
-Reéssorq ofy Job wel evsao RASUG 24G 
( Of wing oF eliP fludgw i  .0 sGRRBEAS CAM 
boy egenisg Acid? IT seussed tude Vee 2 Bam , 206-115 36 Ent Se 


-+ S468 Sd ne goe F hae 


(esistesy yse Lh soy ded  fivesbsegh oe sad chinsh Yau 7 tuts | 
tersclt 2o prienbon a ni theaxe as 40n asco HOEY 

Sigia 6268? la PeReyr ae 

si3 voy tea of sxil Sioow T aeoledsteven me 
ois uoy One eisdi? privguves oie ove ey: Roitesuy priwolle® | 
,totis to wipism ad’ <i Jsdw .essdiP oe 36 Lave, ef2 of. rs | 
Soar UoY ob .watv wey ad 
al ofl 5 
t4662-6%7 0 i 

sigaiz & 6d 2'now Gyan? 2 asb ¢iiess pe ro A 
S46 Iscnvoo eff teqy bnoegead fliy at  .nolgedup 789 of save fe 
ot. ..e6Git1BWes yee Bos. 2o 236 eis wore wor ‘eneiszimos vei) 
.favel aldace ¢ ai “Saad? Biaty noises’ be alee | 
6 ii #ts vey 22 pind eoesheteom Fo 
ert 35 Iide oat jatebd opemarigd- 
er, J ppeethcneiad 24 
602, te om Gl Yu! 


- 94 - McDonald, cr-ex 
DR. DUPRE: Shall we adjourn for lunch and return 


atetwo o'clock, precisely? 
Thank you, Dr. McDonald. 
THE WITNESS: Thank you. 


THE INQUIRY RECESSED 


THE INQUIRY RESUMED 
10 

MR. LASKIN: I think we are ready to proceed, 
Mr. Chairman. 

DR. DUPRE: Thank you, counsel. 

Who is next in the batting order? Mr. Gibson, 
I believe? Would you please, sir? 
15 DRM GIBSON: tame Ll an up “and I"m out right 
immediately because I don't have any questions, thank you very 
Much atk. DUDES 

DR. DUPRE: Oh, you'll go after that, Mr. McNamee? 
Thank YOu. 

Sorry, Brian Gibson 
eS MR. GIBSON: Yes. 


CROSS-EXAMINATION BY MR. GIBSON 


Q. I would like to explore just a few points 
25 with) you, Dr. McDonald. 

The first thing I would like to see if we could 
possibly tie a few things together. There seems to be a small 
excess of heart disease in your study, and generally the SMR's 
running, oh, around one or maybe a little bit above that. 

My understanding is that usually when you take 
a look at a worker population, you see heart disease as one of 


the areas where you see the SMR lower than Onewwe rt you are 


87 (6/76) 7540-1171 


ke~-TS ,SiasoGss - ~ pe. < 

meter Bis shel 2-nvotie se biede (atasa. 
Salads of5'S Owe aE 

-bignoGoM Sa {Oy gist 

Moy aneae esernic er 


Giesioa9 Yarvovr gee 4 
~ - - 7 ‘= _ a 


= — me — — 


S2N22% YaLvonD Se 
“35 Ow anids 2. <Pews. Sey 


6! ALENT, <E¥gy na 
al 276" <x ois : 
- za 8 
rie MRSeial yoy Bl ucaw Tevet fed iy 
P42 309 ml Soe gy wg : 33 SeTD oc 
Wi Neem? .n 


i ha 
SRG PRaryp we bved 2" tL) l 620d yisss i ham 


SIG: . st} 


2 one Sa928 op Li'yoy .40 SAT) BY 
oy 
nosdép MBE98 yaa ae 
“26% sORdID 1am 
, Srtog 


“sl © dent evaigut os ott aes [a 
Sino ew Ef ace os SALI Rie fT. 


ies 
iaee soc tion ai 


‘era 
aie sity pei. bue , e 
Fes sth at sade aioe | 
: 7 os ce a a tems 
| 32) GhO 26 eemeeeR al ‘ om te ¢ se 


998 “ny SL Tes 


To 


pa oe 
iH he 9 S : 
od - - s 


vi 


- 95 - McDonald, cr-ex 


Q. (cont'd.) dealing with a population where it 
requires fairly healthy workers in terms of the work that you 

are, doing, and also that if there is some experience in the 
population that is increasing their risk, and the overall SMR 
isn't much greater than one, then some of your other major causes 
of death should show up with an SMR lower than one. 

Is my understanding of that correct? 

A. Jeunderstand yourgquestionzy, li mrenotesure 
that I would go along entirely with your statement that other 
10) studies tend not to show this sort of thing. I think it may be 
true of situations where one is looking for relatively earlier 
effects. I mean, if we what we are seeing here is this effect 
in persons with twenty or more years, that group in fact is, shall 
we say thirty years on average, of work, and in the presence of 
fel disease process which is known to be very long and insidious, 

I don't think that necessarily applies to all occupational 
studies. 

You see, I mean here we are looking at disease... 
Several diseases, one of which is a chronic fibrotic disease, and 
the other are the cancers. 

20 I don't know that there are many occupational 
studies where you are looking at both those kinds of hazards. 

Ie Mean, $.0U-4could ibe epight 4 iel' mej usitiieraising 
this issue. I'm not surprised, personally, about what we 
observed. 

O. stine termssofeithe scwhate - Wwonderningitisy 
ni referring back to the question that the Chairman raised yesterday... 
is whether there might be some effect of misclassification taking 
place here, that this could be one explanation for the SMR Ors 
heart disease being a little bit higher than you would expect it 
to be? 

An. Ipthink itscould besa compositerofethat. 


I mean, I recognize the real possibility of a degree of 
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Aes (cont’d.’) misclassification there on the 

one hand, and the other general point that I was making earlier 
that people die from a variety of conditions which collectively 
reduce their chance of survival, and to a degree it's a matter ape 
judgement or luck what gets put on the certificate. 

In other words, if you have heart disease and 
you also have some degree of impaired pulmonary function, your 
changes of dying of that...shall we say coronary...are less than 
if you didn't have it. 

Should that be ascribed to asbestosis, should 


10 


it be ascribed to the coronary, I don't know and presumably 
the certifying physician often doesn't know either. 
I think it's a contamination both ways, yes. 
On Ivmetrying*to explore Just as lLittle Dic 
15| further the possible directions of the bias that might be 
operating here. That given a situation in Witbchitas Vas teasneart 
disease is a very common condition...I gather about a third of 
the population die of Wh 10 thattallso Gineal population an which 
asbestosis is considerably more common thai. Weise fact tof 
life...that...and certainly would have been in terms of what 
_ past exposures were like, that it would not have been a big deal 
to...in terms of a fellow who died in his home, or whatever, to 
say well, he died of a heart attack or he died of asbestosis. 
It would not have been of great concern to many ene prelate; 
certifying physicians, before it became a matter of epidemiological 
importance, to get tnat information correct, what they put on 
that certificate? 


A. That's right. That's right. I agree with 


25 


you completely. As long as you don't mean in a way that there 
is a correct answer? 

QO. No. 

Ae TPinlean/eyvoutsay. snot get it conrec Pusat’ m 


not sure how you would ever get rt correct. 
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Q. Iwas trying to suggest that simply because 
this is a common disease that people could diagnose, and that the 
physicians would be very familiar with, wouldn't necessarily 
mean that this is what they would put on the certificate. 

Age aves; 

Q. And that the thing that might suggest that 
there is a direction in the bias, if anything, is that the SMR's 
for heart disease are slightly...you know, perhaps higher 
i than you would expect...ina working population? 

Tssthat aifair statement? 

A. I would be interested to know...and I'm asking 
you now...whether the same sort of thing is observed in coal 
miners. 

O.ee lidoniet \knows 
15 A. I think it is, you see. And I think that 
Here again, you-tsee 1 think that if you have...after alls, 
the cardiorespiratory is sort of one system, ands teh tou. we sot 
a stress on one part of it, I would expecte...1 m SOrry, 1 dont 
find it surprising. I would expect that we would...it ought to 
have some...reflect itself to some degree in an increase in 
20/ heart disease. 

Q. But in some sense if this would be due...should 
be related in some ways to the asbestos exposure? 

A. &0h fer thinklit'sabbrpanty ofcetha«sum total 
impact of the exposure, yes. Ohpntwves. 
on @. mitt Dicouldtturnwion agmomenteto tab 
twenty-two, page 814, this is...tab twenty-one, sorry, page 814. 
It's the equation for the relative risk. 

A. Yes. Which page are you looking at? 

Q. Page 814. 

Aands ra? meveskuright. 

Q. The relative risk equals one plus point 


zero zero three eight... 
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A. Yes. 
Q. ...times the number of fiber/ML years. 
ee Les 


Q. This is basically drawn from the case control 
analvsisceo.: Out, conort, I believe? 

Ree te Sedrawl from this particular One, ves. "Yes. 

Q. They were matched for smoking in this 
particular analysis, the cases and controls? 

A. I think they were. I can't remember whether 
this particular formula used...I think this was on the smoking, 
matched. 

Q. My understanding of the implication of the 
Formula that we are: taiking about a one point Tive percent 
increase in the risk to the worker over his lifetime for lung 
Cancer oer fiber per mil in his exposure. So that if that’s 
added onto his risk from smoking, if he was a smoker, and 
if he's a nonsmoker, then it's added onto his minimal risk as 
a nonsmoker? 

Apemesecept 1c Ss not exactly added. It's, 1£ 
VOUMmEIKe,; sMUltiplied. Lt. S al increase...it'S. important to 
bear in mind that this percentage increase is calculated against 
what his risk would have been if he hadn't been exposed. 

0. Yes. 

A. So fortunately, we can say because of the 
nature of the tobacco / asbestos interaction, that broadly 
speaking that same kind of equation will apply whether a man is 
a smoker or a nonsmoker...for practical purposes. 

Q. Mmm-hmnm. 

MR. LASKIN: I'm sorry, I didn't mean to 
Pnterrupt, Duc could lsjust clarify something here, because 
I'm not sure I've understood it. 

Eeoriginally thought that the original line 


for relative risk which you got, which appears on page 812, was 
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MR. LASKIN: (cont'd.) the line that Mr. Berry 
fitted from your total cohort Analvciaws-Or .vOuL. cota L anlysis 
S97 5g 

THE WITNESS: A. Yeah. 

MR. LASKIN: The conversion ratio is the ratio 
you got from your two hundred and forty-four subjects in matched 
controls, one of which was for smoking, and then you applied 
that conversion ratios in fibers, back to the poriginal. line that 
Mr. Berry had fitted. 

I just wanted to be... 
THE WITNESS: I think both are true. I'm sorry, 


10 


I would need to study it to know exactly which this one is. It 
would not make any difference. 

MR. LASKIN: One way or the other? 

THE WITNESS: Yes. | 
Be MR. .LASKIN:. Lim sorry, Mr..Gibson. 

MR. GIBSON: Q. Okay. Which means that we 
are talking about someone exposed to one fiber per itl, gover 
a lifetime, working lifetime? 

THE WITNESS: A. That's right. 

20 Q. You are talking about a relative risk... 

Diem FODCVs VY Cala CS 

Q. Is really one point zero one five? 

A. @hats; right. 

Q. I believe you mentioned yesterday that 
for textile workers in South Carolina, their risks were turning 
25} up at one to two orders of magnitude greater? 

N. ete looks: like it. 

Q. So that you are talking dout ten toa 
hundred times greater risk? 

A. Possibly. I mean, I'm Sie wouLd pier er 
not to put too much on that one, because it's a very new set 


of data. The Rochdale information has been much more lengthily 
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A. (cont'd.) presented and discussed, and 
would also point to a fairly substantial increase....maybe an 
order of magnitude greater. 

Oee witcha woulde..if lim playing with ‘the 
figures correctly, an order of magnitude or ten times would 
make a relative risk of one point one five? 

Reeetiat es right. hats what 1t would imply. 

QO. in that industrial situation? 

A. Mmm-hmn. 

2 QmipAtdei£ ina specitic Industrial situation, 
if in fact it were two orders of magnitude greater, it would 
mean a relative risk of two point five? 

Ae it would, but I don"t think even the South 
Carolina manages two orders. 

Qua Okay 2 ft) could takewd look at, with you 


at tab seventeen, page eight, figure four, and this is the 


15 


graph where the equation of the relative risk for smoking is 
plotted against the relative risk for asbestos exposure? 

Aw Yes. 

Q. That...and I believe when we were talking 
20} about it yesterday you were saying that one fiber per ML over 
a lifetime would be half a cigarette a day, or perhaps a 
cigarette a day? 

A. Something like that, yes. 

Qe So that we are talking £0r workers in the 
South Carolina situation, their exposure would be five to 
e° ten cigarettes a day... 

Awe POSSLULY.. 

Open ecenns Ol tie ristatidc, tney are... 

A. We are doing a very, very heroic 
extrapolation, but...all other things being equal, you are Bodie. 
iy sO -tnisa.s: the... 


A. I say all other things being equal, because 


$7 (6/76) 7540-1171 


= 001 - 

bedaenetq) (.5'4ae) 2A 
a ad odyeN. +, endsinont Isignetedue yielsing led sotog ole d 
<td ang gGec inpam 103 

| edt Adw ipnkyaly @)2.21,..Bhcowidosiy 9 
Slvow Gem.t ned go shyuginpsm Jo asic us velroszaOD es 
“athe @fevd2- eno taleg eno 36 Geir witelos 6 
-Viomnt Rivow 22 denw e' ved. .dtpky 2tcedt cx. ane 
Vaolsersie tatatagbed todd AY ip “ry 


TT a 
motets fatsdeubsl oitiowge 6 hi 22 BRA) Jo 


bivow 2t .398HeT obudlauce to erste ow? Wsew 21 2o083 al 


Fovi®. 3a20g ows 4a otebs tvisesex mw 
iseo8 e832 owee dnidy 3'nob 1 dua ,bivow 97 A 


819010 ov? Aspenen sal 
GOY AZ iW .38 ACCL & S48 Bluon J 12... yes 
ors @€i ality faa .swad sruyit .tiglo sgn, nese sess dnd # 
Si enidzome 303 Adeis svideleos ors 2a POLIRape Ay oxeciy 
Vemvecgqxs Soteedes 202 xekia eviseios ef9 Leniens 
/@e% «A 
Gis eS Stew ow sew esveifed I bas.) ese? <. 
*8V9 <M 19q tedl? ene sedy Galyse ore" guy Ueirrasany at S90 
& agenieq 19 , 466 f so¢etepio 6 Sind od Lice amlastel s 
FvVA> © sioates is 
80Y , Jefe eAlh caidtedst | .6. | 
of? of €¥@etow. 2103 erinied ea6 ow gnds o8 © 
o4 ‘owat es blucy sweet shedt \nodteusie sehteins 
: er) ie) bei ¥oiKps0 
oe, idisaot A 
#45. Yedt Jada feds out to.aaee 0 


Sioa | v & pric 

-Seit g1s woy le “epAids s¢ 

ia? ' t _ a wy 
a] ¥ 7 : ® 


y Salt "4! 
Seuaned » Ente ike 


10 


15 


20 


25 


7 (6/76) 


=. LOl.— McDonald, cr-ex 
A. (cont'd.) one of the issues that has arisen 
is that the South Carolina plant is inthecenter of the tobacco 
industoy mwbachecould besrelevant. 

Q. Not in terms of the smoking habit of the 
workers, or just in terms of the asbestos/smoking... 

A. The smoking‘ habit of-the,workers.5 For 
example...you see, this graph that we are looking at does not 
use the smoking habits of the workers. It is saying in this 
population those are the relativities. In another population, 
it wouldn't necessarily be the same, and therefore I agree 
with you in, if you like, the form of the logic you are using, 
but I wouldn't be absolutely sure that the answer was right. 

OQvuluWeeare talking to a risk that s from exposure 
to chrysotile asbestos? 

Aw, Yes. 

Q. In terms of the conversion that was made, 
from...going from your dust counts to fiber counts, how was 
aettber defined for thataconversion?: 

A@eein what sorntaot sense? 

OV eeiiniatels? <2: 

A. A, fiber.as counted.on a.membrane filter? 

Q. By optical microscope of specific size? 

Ate (GS.6 Chath Sell ght. 

Oven Thens inbtermsOf+..andethexregare certain 
limits in terms of the fibers that you can actually pick up 
and see under the optical micrscope? 

Ae #1 4h sure. 

Q. And that there's a certain amount of 
information that is perhaps becoming available because these 
fibers can also be studied with the electron microscope? 

A. Yes. 
MR. GIBSON: I would like to enter an exhibit 


just to help to focus the rest of this line of questioning. 
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MR. GIBSON: (cont'd.) It's not assuming that 


you or I have any expertise in experimental COXLCOLOGY Dut. 1 
think it may help clarify some of the problems that actually 
you have been bringing up. 

MR. LASKIN: Shall we mark this, Mr. Chairman, 
which I take it is an extract from the proceedings of this 
Commission's second public meeting held on December 12, 1980, 
and I take it as page five out of appendix A, relating to 
Dre. cnattiela’s address. 


10 Exhibit twenty-two, I believe. 


EXHIBIT # 22: The abovementioned document 


was then produced and marked. 


MRP aGroSON: —O. dust tO put thls 1m Context, 
1? Dr. Ghattield is the local Ontario Research Foundation expert 
in electron microscopy for asbestos fibers. 
THE WITNESS: A. I do know him, yes. 
Oo He was Making a point: rererring to work that 
had been done by Pott, with animals, looking at a variety of 
99| fibers, including artificial fibers, in terms of their potency 
for causing cancer. What page five shows is a graph 
of where the maximum effect was noted in animals. It occurs 
where the length is about twenty microns long, and where the 
thickness of the fiber is about point one seven five microns. 
The problem in terms of measuring asbestos 
exposure for this effect is that although a fiber may be quite 


long, that if it's thickness is less than point two microns, 


25 


you can't resolve it under the microscope. So that it. s simply 
the majority...if you are trying to assess a dust cloud for 
the amount of asbestos, cancer-causing asbestos fibers, and if 
this hypothesis is true, the majority of those cancer-causing 


fibers would simply not show up under the optical microscope. 
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Q. (cont'd.) Is that your understanding OL 
What... 2 

A. I have no understanding of the subject, I'm 
atfraia. . don t know. I'm sorry, I don't know, because I 
don't think it is known. This is part of the trouble. I mean, 
I don't think we do know what, in human beings, the relative 
importance of different” fiber sizes is. 

Again, we are not dealing with one, we are 
of dealing with distributions of fiber sizes. 

But if you mean that what we are measuring 
may be a poor index of the carcinogenicity, I'll agree with you. 

Ore ose = Cll. Stes 

A. And I think we have a beautiful example of 
this in the problem of looking at...a beautiful potential 
ifieexample in looking at “the frber concentrations in South Carolina, 
and in Quebec mills. You see, we may really be...they appear 
to be very different, but perhaps in relation to their 
carcinogenic potential, they aren't so different. We don't know 
what we're looking at. 

Q. Basically this was what I was about to 
Aq ask you, in terms of the problem, the anomaly that you brought 
up this morning, that in terms of what was done with the 
optical microscope that the dust clouds seem very similar in 
the Quebec mines and in the South Garcolina situation; that 
perhaps in fact they are not and that because of the processing, 
25 and that explains the greater carcinogenic effect in South 
Cargulna. 

A. It's not quite that way around, is it? 
It is that the dust clouds look very different. They look 
very different, but the carcinogenic potential doesn't look 
so different, so presumably the clouds have a different carcinogenic 
significance, even though they look quite dit terent : 


I'm sorry, I'm perhaps not explaining myself 
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ReeevCont Guy) “veryeweLl, 
I mean, the trouble really is, the South 


Carolina situation would make sense if the dust, if the fiber 
counts were higher, and the Quebec data would be compatible 
with South Carolina if the counts were lower. Yet they aren't 
and one...if we put on one side other possible explanations, 
then presumably we are not counting the...we are not getting 
a proper count of the carcinogenic potential of the cloud. They 
are not comparable, it would appear. 
19 Qomeetin termsvOL the straight fiber scount? 

Mesthat serniqgntweeAndeLltCes not, again, 
so unlikely as Hewiewaurceslikely that the fibers are quite 
different in fact...in their dimensions. I don't know if anybody 
has looked at it. 
45 QO. Asbestos, I believe, is a fairly resistant 
Material, whichis the reason that it has a widespread number 
of uses? 

A. Which asbestos? 

Q. Both chrysotile and amphibole. 


A. The amphibole is a good deal more resistant 


20; than the chrysotile, yes. 

Q. But even the chrysotile asbestos, in terms 
of fibers that actually get into the environment and the fair 
amount of background fibers that you refer to, that we all have 
a background exposure, it's a common mineral... 

A. Yes. 
ad QO. Presumably a fair amount of that chrysotile 
Bebes Os, Ls DLlOlogically active as farvass~ w: 

Nea Ounces possibiy.. .~robably, probably. 

Opel fminetactathe processing OLschrysotile 
asbestos makes it, by breaking it down and changing the fiber 
shape, seens from the South Carolina situation to be increasing 


the biological activity? 
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QO. That in fact if the same sort of thing goes 


on in the environment in terms of road cuts and wind, asbestos, 


chrysotile that's blowing around, the same thing may be happening, 


but we don't see that because the background is a very minimal 


affect anyway, but the form may be more biologically active as 
it gets messed about in the environment? 
A. Yes, or it might be less biologically active. 


I mean, this is pure speculation as to whether it, s more OL less. 


You could think of reasons why it might be more, you can also 


think of reasons why it might be less. I would guess we don't 


know the answer. 


Q. Coming back to the graph that I presented, 


in coming back to the problem of mesothelioma and the fact that 


we don't seem to see much or any mesothelioma that vou can 


definitely tie to chrysotile asbestos, is it possible that this 
is related to the physical shape of the chrysotile fibers and 
the way that they are broken down, rather than the actual 
chemical difference between chrysotile and the amphiboles? 

A. I think that would be the orthodox view, 
that it probably is due to that. 

I think that is, if you like, dismissing the 
chemical differences, which are important. I mean, I don't 


know if they are biologically important, but they are chemically 


guite different and so you could, if you were thrown back on it, 


say yes, but a high iron-containing fiber, tf you like, 1s more 
mmpoctanc. But it is usually attributed to the shape, and indeed 
there is experimental evidence to suggest that regardless of 
what the fiber is made of that if it is a certain size and shape, 
it will have the same effect. We've got the axamples from 
Turkey, and production of tumors with man-made fibers and so 


on. 
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O. Nes,tbut thatuafthin face chrysotile asbestos 
in small percentage occurs in fibers of the same size and shape 
as the amphiboles, then it would be... 

A. Quite possibly, yes. 

Q. There would be a very minimal PLSkeos 
mesothelioma from it, it wouldn't be detected by your 
epidemiological methods or surveys acteuni sapoine? 

A. Well, that's what observation has shown, 
yes. Yes. We are sort of rationalizing it with this 
10 explanation, yes. 

Q. The mesothelioma, I believer isPatiairily 
rare condition, as cancers go? 

A. It's not so rare in some populations. It's 
overall rare, syes~< 
“ Q. And that a large percentage of mesothelioma 
has been...can be attributed to an occupational history of 
asbestos? I believe that's right? 

A. That's right. Especially, as I say, where 
there is a lot of it, where mesothelioma has a high incidence, 
then a high proportion of the cases appear to be related to 
20) occupational exposure. 

Q. It seems to be fairly unique in terms of 
many cancers where there is a variety of risk factors that 
are associated with a disease, and I'm wondering, LieLt might 
be reasonable to speculate that the background level of 
mesothelioma is related actually to the background level of 
25! fibers that are actually in the environment of a suitable 
shape to cause this cancer, rather than some other carcingoenic 
effect? 

A. I think that would be quite high on the 
candidates for hypothesis, yes. I mean, lI don't know any 
evidence to support it or refute it, but obviously that would 


be a question you might want to test, yes. 
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Q. And that presumably a miniscule amount of 
that might also be related to the chrysotile fibers that are 

in the environment, but that's without, really, evidence to say 
one way or the other at thismpointe? 

A. I'm not enough of a geologist...I’m not 
a geologist at all...but I would want to know would be, what is 
the actual distribution of mineral types which produce airborne 
particles of the variety which are associated with mesothelioma, 
before I could answer that. Because it could be that after all 
dy there are a lot of other minerals which produce needle-like 
fibers...a lot. So I wouldn't know the relative importance of 
asbestos vis a vis the others in this. 

Q. Presumably there is a considerable amount 
of amphibole asbestos that is going into our environment because 
46 of the industrial use? 

A. And nonindustrial use, yes. 

Q. And nonindustrial. 

Aweetes". 

Q. That we wouldn't expect ate this’ time that 
that would be showing an effect on nonoccupationally-related 
20| mesotheliomas, the rate that we notice in women, although that 
increase is going on and perhaps the risk is slightly increased, 
we wouldn't expect that to show up in North American surveys 
acethiis Lime? Ps tehat digit? 

MApeCouldSyoucrepeat your question, because I 
lost the thread of whether you meant occupational or 
nonoccupational. 

Q. Nonoccupational. The line of questioning 
this morning with Mr. Warren was pointing out that the rate in 
females, nonoccupational situations, seems to have remained 
completely flat. 

Ay SP aixrly ,4yese 
Q. The point I'm trying to makemisiehatethere 


is some increase in amphibole asbestos going into the environment 
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Q. (cont'd.) from our use of asbestos, that if 
the background rate of mesothelioma was due to this background 
rate of asbestos, we still wouldn't expect that to be showing up 
as a significant change in the period that you've been surveying 
for mesothelioma? 

AMAR Omenothsuress «vou Bcouldrbetrights29h+just 
don't know. I don't know what would be the type of pattern I 
would expect. 

Meagree thateonethe face of Srutttheretisn*t such 
10| ovidence, that there is any important change and this does tend 
to suggest that whatever the factor that is responsible for this 
background level, that the amount of it around hasn't changed 
very much. I mean, of course, when we say that the amount of 
mesothelioma in women hasn't changed, this is based on extremely 
oe small amounts of data in only one or two.places....nearly all 
that we've collected ourselves. 

GS BWhat Cimesaying tistthat theefiactStiat tthe 
rate has remained stable, based ona few cases over a limited 
perioca of time. .% 

Awe Yess 
20 One Bi. would notibe ta fredson *tothrow out cthe 
hypothesis that the background rate of mesothelioma was due to 
the background rate of suitable fibers in the environment, which 
we assume has gone up a little bit in the last decade because 
of our use of amphibole asbestos? 

A. Possibly. 
= O8 “Totreturn “for “a. moment ,to the question “of 
gastrointestinal cancer, I believe you found an association 
between this cancer and high exposures of chrysotile, in your 
study? 

Ai eves 
Qsiebithink it has *come across quite clearly 


that as far as we can establish anything by epidemiological 
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Q. (cont'd.) knowledge, cause...that asbestos 


"causes", in quotes, lung cancer, would be your view, and that 
as far as, you know, that there was no compelling evidence as 
far as chrysotile was concerned, around mesothelioma. But 
Somewhere in that spectrum could you place for us how you would 
see the relationship between asbestos and gastrointestinal 
cancer? 

Me evassmewell es Taimeanye LOthink*®tirst’of-all 
one has to say that the evidence is much less consistent. That 
10} +nere are studies such as ours in the mines and mills where we 
have an excess. Our excess overall is slightly higher, for example, 
than in the insulation workers, though of a similar order. 

The exposure-response relationship doesn't 
livevonwasttalgntelinew SRUtiSStruejeas you said, that the 
15 highest risk is inthe highest dose group, but there LS a 
disturbing lack of straightness about the line. 

In South Carolina, there is no excess of lung 
cancer, even although... 

MR. LASKIN: Gastrointestinal cancer. 

THE WITNESS: Gastrointestinal cancer, even 
20) although it appears to be an area of substantral “lung tcancer 
risk. I can't remember whether that applies to Rochdale or not, 
offhand, but shall we say very roughly half the studies, half 
the cohort studies show an excess of gastrointestinal cancer, 
and about halfof them don't. And there is no relationship 
between whether it is the studies with a high risk of something 
28 else that have the gastrointestinal cancer, and the ones that 
donee don,’ tz 

You see, it's an irregular relationship. 

Som thinktamMirrecularityrortthat Kind’ s*the 
kind of thing that at once makes you think that the pattern Or 
causation is not simple. It suggests that perhaps there are some 


other important factors involved. 
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A. (cont'd.) I do, in a paper somewhere, say that 
it is almost if we were trying to understand the distribution of 
lung cancers and asbestos, without knowing that tobacco was a 
factor. We would have another set of problems. 

And it does look...I mean I am now completely 
speculating, but there is this irregularity, and there LERLS. 

Q. Perhaps at least exposure toechnysotile 
asbestos has to be considered a risk factor anyway, in terms 
of gastrointestinal cancer? 
Ree ie chink soe 


Ome Thattrisk wouldabe experienced, I presume, 


10 


by ingesting the fiber? 
A. It seems most sensible to Ener Hhate 


Q. And that presumably it is being ingested 


ie in drinking water, other fluids, what we eat, it would probably 
be as effective a way of getting into the gastrointestinal 
tract as swallowing it in sputum, having...after it had been 
inhaled through the nose? 

A. I don't know, but I would think not. 
| The amount of fiber...any dust...that a person swallows, if 
20/ he is inhaling, is very large. Youmust swallow a very great 
| deal more than you inhale, a great deal more. So that I would 
have thought that the occupational-exposed person would be 
quite heavily exposed in the gastrointestinal tract. 

I don't know what you think. I think that. 

Q. Yes. Granted that... 


zo A. By swallowing the material that he sort of 


coughs up, or whatever. 

Q. Granted that the person in the occupational 
situation would have an exposure several orders of magnitude 
greater than anything that one might swallow from exposure, 
environmental exposure, whether airborne chrysotile fibers or 


in the water? 
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A. Yes. 


Q. But presuming when you actualivetake..-.ifait's 
in the gut, presumably, the biological activity would be 

relatively the same however it got there? It would be just, it 
would be a difference of exposure that we were talking about? 

DR. UFFEN: Does that mean that you can get 
exposed to the same fiber a couple of times, once in your lungs 
and once when you swallow your spit? 

THE WITNESS: No. 
DR. UFFEN: No? 
THE WITNESS: I think the one fiber can only 


10 


finish in one place. I think it either stays in your lung and 
does the damage, or you clear it from your lung and swallow it, 
or conceivably spit it out. 

4 DR. UFFEN: It couldn't do any damage on the way 
through? Only where it ends up? 

THE WITNESS: That would be a bit farfetched. 

DR. UFFEN: How would you know...? 

THE WITNESS: I don't know what damage lage 
could conceivably do on the way through. 

20 NRO UFFEN: Well, - think» of =little needles 
working their way through my lungs and my intestines, I kind 
of wondered if they don't do any damage. 

MR. GIBSON: Q. 'I believe we were talking also 
this morning about the asbestos-cement industry, and that the 
experience of the workers in that situation did not seem to be 
25’ gramatically different to miners and millers? 

THE WITNESS: A. That's my impression, yes. 

Q. I also believe that a large amount of asbestos 
cement is used for pipe? 

A. Yes. 
O. And that pipe is used for carrying drinking 


water? 
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Q. I believe it's also possible for fibers to 
leach out of the pipe and into the drinking water? 

A. I'm told it is. Especially before it gets 
coated. I believe after the water has run for awhile, it 
doesn't. 

(ee That...would i2t be a Simple epidemiological 
matter if you were trying to look at the exposure of large cities 
to gastrointestinal exposure to chrysotile fiber because it was 
19 coming into their drinking water from pipes...well, let me put 
it this way. It doesn't strike...because of the many other 
factors involved in gastrointestinal cancer, that simply taking 
two cities of eight million, and if ten GI cancers in one of 
those cities was due to the asbestos pipe, because of all the 
15 other factors you would never be able to tease that. oul Dy 
epidemiological methods? 

A. No. 

Q. That in terms of this sort of risk, we have 
to play around a bit with the biological possibility that 
something is or isn't happeing? 

20 


THE FOREGOING HAS BEEN PREPARED 
FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 
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'B A. I should think-we come back to this other 


Ww 


business, that I don't see how you guess what the effects of 
extremely low levels are, except by extrapolating from the 
higher levels; and that means accepting some form of modelyna 
modeiewhiechrisran act ofefaithsnct don't know any other approach 
to that question. 

Ormesuciacewe taker-ie 

A. Oh; excuse me. May I say, yes, I do hag = 
10 Tt think, in thes longererun, it is conceivable that we could 
make progress in this by the wider use of the electron micro- 
scope in large-scale surveys. But nobody's begun to do this. 

Q. But taking the model that you've developed, 
where there's a finite risk all the way down to zero, and pre- 
sumably, if that applies to chrysotile as a risk factor for 
15 gastrointestinal cancer, and that there's a small exposure 
being created through the use of asbestos water pipe, that 
there would be some excess cancers trellated to what, exposure, 
although very few. But, following from the model that your Ve 
developed, we have to make that assumption. 

30 aA. I wouldn't make the assumption, I'm afraid. 
I'm following you entirely in your line of argument as a possi- 
bility; you know, as a speculative hypothesis. 

I feel that we would be rather wrong to Say, che 
looks as if that must happen. For example, I mean, I think we 
have to say straight away that we haven't got this kind of 
25} encouraging consistent evidence of cause and: effect imigastro- 
intestinal cancers. If we had, I'd be a little bit more happy. 
we don't have it; so it looks as if almost certainly there are 


other factors involved. 


If there are other factors involved, I don, tknow 
what those other factors are. For example, it could be that 


asbestos had nothing whatever to do with gastrointestinal 


7 (6/76) 7540-1171 


- +. 
-2e*1> .blenegom 

eadto eida of deed ance ow anit blwote Er «A aes 
to Btostis edd se ‘ 
nox? pHssalo 


-* - ~s9 ~ ~' . ae A ft =e fh ' 
mw 28« Up uUpY Wod sas. 2’ ash I- tart ,229n Sie 
&I3 


(2 2gspn9' ,24s6  alSoved war yiome 


ein 


os “( ~ : f ws c 
an e 4 JIT Ce | ren wet } 7 AG IILe SE as 812 
2 
; neltasie 
r 
: “ =o 3.2 3a sO 
7 
7 af f = - T 7 
rn Ss Gi & _ a ; ‘ 4 f 
- F y ‘ 
J f —y _- ” 
esl Sas 4 
is rt x + > <j 2 
f : } = S55 = Pin 
= ’ ‘ 
~— ¥ 4. ‘ } = ms 2 
~ F a\ a > r - x 7 i ] 2 ~ * 


“mS. 696 jaw gore | 329 Sey trwotc.: beteote oie 


1b) Saboxe oe od Bicow susie 
iG) lofomn odd moat paiwollod ,fud seed) aed ‘pradlgtg 

COL? PRi2ee Jed ete op saver a Seqoisush 

: ' ¥- abiyew ft vA : 

: ~Le@2aq eH sienupie io sail. avey ab viapides uoy enival fo8. ay 
s2L2erisos SVItEinoasdS BS Os » Wott vox vanes i 


ei <% ( =4 ¢, ~g a} se r — eit 
: a4 <sYBe "Gs | iW 1Sfite? ed oOfiew se sans et % sae 
Do ; : 5 
Sw nem J msa. J SLOMEMa iss Scr act 
7 ‘Twa olomsxa ~er etqged seam sens 3f s 
; , a ‘ * 7 
D ss i is he = £ri-¥ a | OD 4% cts = a 


vn ew tany Yeve Jhbiasse Yea a ; 
i mi t0982Ss base saves Fa: sanebiea $n2s2rsnao0 pate ihe: 
- CE! Stor T20 S6390T § od BT .Berl ea: at ‘OTS9859 . a rs 
S34 stem: yininiies atoms, Tr-252 oak > 
wba ae! 

- Wona 3'a0h 1 , baviovnd 403082. dedde ox sem 7 
Sada ed Blwoo gi -9lgmere oF +936. a 
lenttasinioztaap 940 ob oF rant 


™ 


10 


15 


20 


25 


(6/76) 


= L}4 = McDonald, cr-ex. 


Re (cont'd.) "cancer, and i'd“lrke°to’give’ you an 
example. 

There has been observed for some time an associa- 
tion between calcification, calcified areas in the pleura in 
asbestos workers, but the evidence is now building up that it 
has nothing whatever to do with the asbestos but, rather, con- 
nected with another mineral which is very closely associated 
with asbestos. 

We've just been investigating an epidemic in 
which sixty per cent of the adult population of a village in 
Greece have got severe calcification, and there is no asbestos 
around. 

In Thetford Mines, something like ten per cent of 
the older workers have calcification; in Asbestos, sixty miles 
away, “1t''s almost zero. 

So what I -- I'm only giving you that as an 
example of what you might easily say, here is a manifestation 
which is probably due to asbestos; and then -- which is all 
pigit, tor practical purposes’ "it might’ be*<-"as’ Iong™as’ we 
don't want to worry too much about whether it's true, as a sort 
cf rough-and-ready marker, it's useful. 

Butt you then want to extrapolate from that 
argument and say, yes, it is due to asbestos and it is the 
asbestos that leaches out from the pipe, and therefore we will 
get asbestos-related troubles from the water, I think you're 
jumping a few steps, such as that it mightn't be the asbestos 
and that the factor responsible doesn't leach out. For all I 
know, it may not be even in the pipe. 

Do you follow me? I feel, what you're Saying is 
entirely a plausible possibility, but I don't think we're at 
the stage of being able to take it as a probability; not in my 


view. 
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Q. That's what I wanted to establish: if it was 
a! possibility that simply -—- that had to be -- you'd have to 
consider, even though there are great deaths in our knowledge 
at the moment. 

AReee Ves. 

Q. I believe, also, that you Saia’ that® the 'lev- 
els of exposure in the Quebec mines have come down to a level 
that -- and in terms of the risk to miners and millers, that 
this seems to be acceptable to the workers. It may well be 
that they would say that, in that specific situation, it would 
be a risk that they would accept. 

A. I couldn't tell you whether they think it is 
an acceptable risk, for certain. What I would say is that it 
has dropped very strikingly, and, therefore, itPought to-be 
more acceptable than it was. But whether we're now at a level 
which is acceptable, I can't say. 

Q. Let us assume, actually, for the moment that 
it is at a level that is acceptable; we've made that assump- 
tion. I'd like to just explore, for the purposes of this Com- 
mission, that the consequences of taking a ton of thatechryso= 
tile out of the mine in Quebec -- or Russia or Italy, you know; 
fecdonetemean to =-— 

MR. CASGRAIN: Discriminate. 

MR. GIBSON: Q. --- discriminate -- and that 
there are other costs -- I mean, that the Dare aulLarecost to= the 
individual worker and the mine has been accepted; but in terms 
of the actual -- all the costs that the Commission has to con- 
sider, that some of those workers, over a long period of time, 
will develop some health-related problems that will generate 
some costs for society, presumably, that also have to be con- 
sidered. 


A. You mean in the use of this ton of StuttL > 
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zee ety McDonald, cr-ex. 


Q. No -- well, just in terms of the workers who 
take the ton of the stuff out of the ground and mill it. 

A. They have a certain --- 

Q. They're going to experience a certain amount 
of morbidity because of that process, which they have accepted, 
but it's still going to generate a cost for society in terms of 
their health care. 

Something is going to be done with that ton of 
asbestos. I presume that it's going to be put into processes 
that may increase its potential for causing cancer, depending 
on the use that it's put; that there are workers in that situa- 
tion that are going to be exposed, who also may have to accept 
some risk. 

If one of those uses is, for example, brake lin- 
ings, besides the workers who do the primary processing, there 
may be people like mechanics who are repairing brakes, who also 
enter into the picture, and again are exposed to that asbestos; 
and further changes may have taken place that wneneaser or 
decrease the risk of cancer, but that it's Sevllececre. 

And I presume, ultimately, that this asbestos is 
going to end up somewhere in the environment, whether it's 
Gloatings aroundsriny Ours Cary air, from its use in brakes, or in 
the water pipe, and that it will be around for a fairly long 
period of time. 

And that, at least, we cannot assume that, simply 
because the worker exposure is over, that there's no hazard 
from it, now that we've actually finished with the stuff, and 
done with it, and it's sitting out there in the environment. 

Am I correct in all those sort of evaluation of 
the costs of chrysotile asbestos? 

A. Are you prepared to consider anything, Onelne 


other side of the balance? 


7540-1171 


ode ate tisit mi jJeut .ilew-* of .§ 
film Eure bravo rp 


betgessos aver yads. Apiidw .22o7e8g JeCs Io eepeoee 4 (tibiss0m 4 

. Lo $93 Hévyietece wat 2803 4 sebIsGee oF Paton Llise ws -_ 
orb: sieed stort 

| io mos #503. (tiw shob sd af prion 21, pattem’ F 
ese2eenet) oFff dus sc o¢ poieom ='al send Sapesae = rotesdes 

@cah xeon : Wea sol [sl4nsio0g afi seaezoat yan Saad 

susie aeds al. execsiaow - sae? tet ttug eof tantoeme ony | 

756 oJ saved yam oels ofw . boagaxge of oF ontop ‘she Sate noid 

Aebs- ome 

WMSeza 0G%2 yaawiazg st? ob diw exzsitow ell! wes teed ae 
pd ) »Qedeie Gratis ! sts ofe eninsicen a7 Deiaaag aes 
ima of Beecors Yt OLEoSs- brs 1, SIU soIE sn? atar res 2 
$O SSeetuUni Ded sosig, nodes Syst ven genneee sertawi & 


x i te Gel ek 7 a =| | - 
.9aent, Ijijva edt is sud ,yecmen io Nese af? senegoel 
~~ 
' it * od 4 rt 
"| Go as oi iio 2 i ii iZ Lt of) ‘eS ¥ | » Drak 


r 
Ji tentsnw ,3nsmnoiivis efg onl Seanweee oy bee oe 
120 ni Sagos ‘eaty . 

tel yiatiest s wl bavots sd-itiw #2 Jan} Ore “sgtq tesew.s 
| ee - “—= 
“fame ,3s1t% Mi2S5 SOS 2W, gteegel as (eds oa 
Sresai on 2’ sass Gadd .weve.e3 SavaNGKS rata 20% air 189 

5 .Ylite edi Mor hedetrtt \ifausos ov "Sw: sadins oh atk a 
Tismics iva ed AP ates sae pees stat = 
io nolieulevs- 26 t1Ge sor? ifs ne Hpeyr0m E: 


Caqtwedas et 
re. ees 


ro] 


- 


10 


15 


20 


25 


” (6/76) 


= LL? = McDonald, cr-ex. 


Q. Certainly. 

AG’ T'mean;y Tt just wonder; because, obviously, 
in any cost benefit, you've got to consider all the harms thet 
are possible -- I mean, we milk cows and we kill people with 
the milk, and we make margarine and we kill them Withecniat, set 
cetera. You know, we don't do it just to kill people; we do £C 
because we want the stuff, and we want it for purposes which 
society, rightly or wrongly, thinks it wants. It wants motor- 
cars to stop. 

So we have to balance the cost of the possible 
risk of a cancer somewhere against a child that doesn't get run 
ever by=tne car, “etcetera. *' Now; I don't know how you balance 
those things, but what I don't find any difficulty -- much less 
difficulty -- I mean, if you were to be saying -- producing the 
Same argument in relation to, should we grow tobacco, I would 
have much more difficulty in defending the social values. 

There are lots of things -- or alcohol, or a whole lot of 
things which society says it wants, and where the benefits are 
less certain. 

Te isn’t “for me’to°talk about this; Ihave no 
Sxpertisesineiteerbut Lado =reelethatrwhat you're saying is a 
very sort of incomplete ... I can't agree with Ens "as a =pve— 
ture of what we've got to deal with; that's all. 

I can agree with it if you say, "I am trying to 
look for every possible adverse point against asbestos." I 
would say you haven't left out much, and I would then agree with 
you. But I don't think that that would imply -- I wouldn't want 
to agree with that as an overall balanced view of the problem 
we're trying to deal with. 

If it were as simple as that, we'd obviously get 
Tra orf -it;, woulan ' tC=we? 


Q. I only have a couple more questions based on 
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= 115 = McDonald, cr-ex. 


Q. (cont'd.) that; that is someone came along 
with a magic wand and could give us a safe substitute roreehryso-— 
tile asbestos, would you feel, in light of what you know about 
the health risks from chrysotile asbestos, that it would be wise 
to use that sSubSEatute? 

A. I'd certainly want to be assured that it 
wasn't of the same size and shape. 

Oneexess aimeankthatdsicns 

A... You know;-in» view of<thesfact<that the asbes- 
tos is used because of its size and shape, we run INO. ay PLOD— 
lem, you see. I mean, of course you're right; ifeyouecanyget 
the same effect with something that is square, or something, 
fine; you know, I'm sure this is a very good idea. 

Q. Looking at your own experience, not as sort of 
a matter of -- from the point of view that the Commission has to 
consider this, or governments have to consider this, but from 
your sort of experience of looking at the riskseofathisysub- 
stance as compared to other substances, and the epidemiological 
effort involved, and adding up these various points at which 
asbestos creates a problem, do you think it would be worth the 
effort for society to try to determine safe substitutes, or 
alternative ways of -- completely alternative technologies to 
do the same task in a different way that you don't need some- 
thing that has the same size and shape as that fibre? 

A. I bet you that industry's working very hard at 
just that. Yes, of course it is worth doing, parbictulanlyoi£ 
you can sell the product. Yes, of course it would be a good 
idea. 

But I still think there are other sort of steps 
along the road which are less raddcaleins mean, one, is, Iiwould 
have thought that society knows enough now to say we whe lenet 


use amphiboles. 
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A. (cont'd.) I would have thought society knows 
enough now to say we will reserve asbestos, even if we hate it, 
for certain uses where it is socially very desirable. 

And the full extent of that social desirability 
P=Wand ['ve qotsno shares*in=the»stufte-- 2 think really has to 
be appreciated, not in this continent but in, say, Africa. 

All that we're talking about is just superficial, 
minor hazards compared with the problems of a world which 
doesn't have water supplies; water supplies which they will not 
have if they don't have asbestos pipe. 

I only bring that up as one little point. I 
think we're taking an extremely privileged and extremely self- 
centred, selfish view of this whole problem. That doesn't mean 
we shouldn't look after ourselves; I'm sure we should. 

But I think that we should take a view of what 
this stuff's for. I wouldn't put anything into trying to have 
no motorcars, but you won't have motorcars for some years to 
come if we say we're not going to have any asbestos. Or, if we 
do, they'll be very dangerous motorcars. 

By all means, I'm sure industry Wide cryoto:,* vou 
know, develop safer substitutes. I just hope that when they 
develop those safer substitutes, they will take into account 
that nobody knew the hazards of asbestos until they'd been using 
it for about seventy years. So we have to be a wee Baie cout i 
ous. 

And= 1 dovsay that particularly in relation to, you 
know -- the magic wand can't change the fact that one of the 
reasons that asbestos is useful is because of its shape and 
because it will bind. So you really want to have a magic wand 
which can do the same thing without doing that. 

Of course, if society can do it, fine; and I'm 
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MR. GIBSON: I have no further questions. I 
appreciate the concern that you've raised. I hope that its use 
in other areas is for -- in places like Africa -- is for soci- 
ally desirable purposes. 

THE WITNESS: I think water's quite socially 
desirable. 

MR. GIBSON: Thank you, Dr. McDonald. 

DR. DUPRE: Mr. Starkman, are you next? 

10 MR. STARKMAN: Yes; thank you. 
CROSS-EXAMINATION BY MR. STARKMAN: 

MR. STARKMAN: Dr. McDonald, with previous people 
you've had an opportunity to discuss the effect of asbestos on 
the incidence of heart disease, and now gastrointestinal cancer, 
and I would like to have your comments on the effect of asbes- 

15 tos exposure on bronchitis and other air-passage diseases, and 
to know whether you found -- what incidence of that you might 
have found in your cohort study. 

THE WITNESS: Well, we didn't find anything very 
convincing in the cohort study; but in our studies of current 

oA miners, we did make studies, particularly using questionnaires 
on coughs and breathlessness on exercise, and so on. 

And seingthatpathere.was inthink fairly strong 
evidence that the bronchitic disease, the productive cough, was 
related to dust exposure. 

Now, I think what we haven't followed up on, and, 

25 indeed, I think it is quite possible that the this bronchitis 
which, after all, probably does occur in other dust-exposed 
workers (coal, and so on) -- but in the production of the bron- 
chitic reaction, it could well be that the serpentine dust is 
quite as important as the asbestos fibre. You know, I mean, 
this is one of these situations where we really don't know. 


We're looking at dust. 
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THE WITNESS: (cont'd.) Again, I think that if 
yourgoraown cothe = —— "Er would leave it there; I can't say any 
more. I don't know whether, shall we say, textile workers have 
this same evidence of bronchitis that the miners do. 

MR. STARKMAN: Q. Certainly, in your opinion, 
exposure to asbestos fibres contributes to bronchial condi- 
tions? 

THE OMLTNESS © “AaClishould think “it probably 
10 does. 

oe@tAnd *to take @that Sfurther, what.@about4that 
bronchial condition as a cause of death -- as a cause of death 
or contributing to death? 

A. I think a good deal less important than the 
kind of diseases we've been talking about. But, I mean, I would 

think that it will make a contribution, yes. 

But I repeat again: I think that this could well 
be a function of the dust, the total dust ytasea facter, rather 
than the -- this is one of the situations where I'm not so sure 
that measuring fibres is as relevant as tovaitidusvs @Andsl say 
20 that without knowing whether that's true or not. 

Q. There's been no work to determine, out of a 
dust cloud, whether it's the asbestos dust as opposed to any 
other dust which is causing the bronchial condition; 2s 8that 
Wiac youre .--— 

A. M@dhis éis@rightresthis ,-=Vperhapstyou could say 

25 this; but we've recently been conducting a survey, a radiolog- 
ical survey, of miners in the eastern townships of Quebec, men 
who have been exposed to much lower levels inhtHetpast==+tthese 
are now not adequate, but much lower levels. 

And it's very interesting that the actual pattern 
of the X-ray changes is different; whereas, before, we used to 


see the irregular opacities and all that is typical of 
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A. (cont'd) asbestosis. We don't see this so 
much now; we're now beginning to see a sort of fine punctate 
type of pattern, such as you see in very early coalminers' 
disease. And that makes me wonder whether we're now not seeing 
relatively more of what you might call the non-specific-dust 
effect. 

And that doesn't mean disease, of course, just 
because you look at little opacities; as in coal workers, the 

10 opacities are simply -- you're looking at dust; you're not 
looking at disease. But it could be that this is in line with 
what I'm speculating. 

Q. Other than the diseases that we've already 
touched upon (gastrointestinal cancer, perhaps bronchitis), are 
there any other illnesses which you feel can be traced directly 

15 to exposure to asbestos dust or particles? 

A. Not in a specific way. I expect you know 
that there has been speculation about laryngeal cancer and asbes- 
tos; we haven't found that. I mean, shall we say, some studies 
have found an excess; some haven't. It remains not a very 
numerically important disease, although Wi Senotean cen tOouiave. 


And I think, otherwise, I would think that most 


20 


cf the other effects are probably of the kind we were discussing 
earlier; that is, the overflow effect of a disabling disease 
upon almost whatever you have. 
Tercanyvuicsse uninteresting, even. carg10,,.., —> [om 
25 sorry; vascular disease of the nervous system shows an increase 


in heavily exposed people. Well, I mean, there's no way in 


which -- no rational way in which you could imagine asbestos 
dust affecting the arteries of the brain; but the fact that they 
have apparently a higher rate, I would have thought, was simply 
that if you've got a bit of asbestosis, too, your survival 


chances are less good. 
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A. (cont'd,) So what I'm trying to say PS OGL 
don't think there are any other specific diseases. There's 
been speculation on several, but I don't know of any strong 
evidence. 

O. L wanted. to just dwell, for.a moment on the 
shape of the dose-response curve, because, aS I understand it, 
you said earlier that your data, at low doses -- your data is 
compatible with a number of parameters for the dose-response 
10 curve, one of them being lineal parabolic, and, I guess, any 

number of other possible combinations. 

I was just wondering why that's so, you would 
conclude, or feel most comfortable (if I can put it that way) 
with finding that a lineal relationship is, oropably, the better 
one, ite f) couldsputi atythat way. 

i> Ae iwWelly tins? of alls, my statishical colleagues 
would, I think, say more strongly than I do that LoS a 
eoints: co) a linear relationship. In other words, when I say a 
thing is compatible with others, itis taki ngs. ceather more 
kind of tolerant view of the observations, and Saying you could 
20 fit them into other shapes; and you could. 

But what we observe fits very well into a straight 


line, at the lower end. I mean, it isn't reasonable to think 


that it will go on and on forever. I mean, we dont. Look, to 
see skis itwstrargnt fonevier,; presumably, it eventually flattens 
out. 
25 (eee atethe tipper. end: 
A. Presumably. So why do we pick it? I mean, ue 


think, again, because our cancer colleagues say, "That's what 


we'd expect," you see. Now, perhaps not all cancer colleagues 
will do that. It fits at least one group of people's concepts 
of probable mechanism. 


What other reason? It's a very useful model; it 
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A. (cont'd.) has the attractions of being very 


usable. 
Q. In your professional opinion, is it the one 
you'd feel most comfortable with? 

A. Yes. I think it probably -- it could be said 
to have an error either way at the bottom end, but, on balance, 
I think, in relation to most alternative views, it is a safer 
view. 

10 Q. Right. And we're talking about lineal for 
mesothelioma and lung cancer? 

A. I don't think we know about mesothelioma; we 
haven't got -- we haven't, certainly -- but I don re touink. any — 
body has any adequate information to really tell you what the 
model is in mesothelioma. 

ids Oe Cant ust) look’ with: yous at-tab 17, on page 
qs 

Ae Yes. 

Of Band i'm looking: there at figure 3. 

A. Mmm-hmm. 

20 O.e Anda quess--m gust asking- for" some*clarifi- 


cation of this diagram, because the way I understand it, it is 
that, for chrysolite [sic] miners and millers, the latency per- 
iod for mesothelioma seems to be -- and granted there aren't 
all that many there, but what evidence there is, they seem to be 
concentrated in the forty-five to fifty-five years from first 

25} exposure. 

And, to me, that indicates® that) in-fact)? there 
may be a lot of mesotheliomas still to come, because, if we take 
the mean of, let's say, fifty there and go back fifty years, 
that means we're looking at someone who had first exposure in 
1930, which is, again, in a time before we had measurements and 


when everyone acknowledges that the dust counts were very, very 
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Om (Gontid)i= high® 

So, somebody who had their first exposure in 1950 
wouldn't get -- wouldn't have mesothelioma until the year 2000, 
assuming that this gives us an accurate reflection of the lat- 
ency period. 

Ree Welle ofecourse,tittdoesnst.c What yousare 
sort of saying, I think, would be supported ifimosteofothese 
cases, if you like, were old people, and therefore we're going 
to see the further cases when the younger ones get older; well, 
they're not, you see. I mean, that's the first pointe ;etheyvare 
scattered right across the age range and in relation to ditfer- 
ent times of starting work. 

It is, of course, possible that, as only half the 
cohort has died so far, that we will see more. In fact, I think 
in this article we say we will probably see more. 

A point to bear in mind, however, is that, todave-a 
I mean, this is up till 1975 -- the age of the cohort, the oldest 
one is - what is it? 

MR. LASKIN: Ninety. 

THE WITNESS: Ninety; and the youngest one, fifty. 

So the cases are going to be -- tend to be quite 
old from now on. And I'm not saying that a person who dies of 
mesothelioma at ninety is less important than one who dies at 
forty; but I think in most people's mind it would be. 

MR. STARKMAN: Except to the person who's dying. 

THE WITNESS: Even in the person's mind, frankly. 
Frankly, I think that the concept -- this hasn't come up, inca 
dentally, e@insourgdascussions. 

One of the marked limitations of all the analysis 
we've been doing is that it gives equal importance to a death at 
ninety or at forty or at twenty. And, I think, in social terms, 


thatedsuaspity. 
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THE WITNESS: (cont'd.) However, I mean, I'm not 
disagreeing with you. I don't know how many more cases theres1l 
be. Half of them died; I would have thought it's very unlikely 
that it'd be more than half -- more than double that, but could 
be. 

The thing, however, that I should draw attention 
to here is that this shows the interval from first exposure in 
the chrysotile industry to death from mesothelioma; and what we 
notice is a very wide range, in contrast to the very tight range 
for the crocidolite cases; crocidolite cases in which the etio- 
togyeed think, mustaberfairilyoclear=cut: 

To me, what this suggests, one, it may be that the 
chrysotile-producing effect is much weaker, and that, for some 
reason, we have a much longer latency, or it could be in line 
with what I was saying earlier: that it's nothing to do with the 
chrysotile. 

But that) instheacoursesofea!\ working: lifetime; the 
longer you have, the longer you have to be possibly exposed to 
something else, even in the chrysotile mining industry. They 
use crocidolite in Asbestos; you know, there's a factory which 
uses it, and so on. And there is tremolite in the asbestos to 
which they're exposed. | 

Sou lothinkltheresisyroomawithinatrhisréor theurote 
of other factors than chrysotile; indeed, I think it almost 
points to it. TButWthatsis ‘onlytjustispectlations 

MR. STARKMAN: Q. Can I -- in doing your study of 
your cohort, I take it you visited Thetford Mines and Asbestos 
on a number of occasions? 

Yes? 

VHE WITNESSs+ At “Mincanyttcountvthem>¢yes* 

Q. Could you give the Commission an idea of what 


the population would be of these towns? 
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A. The current population -- somebody can correct 
me -- it was of the order of twenty thousand in Thetford Mines 
and around ten thousand in Asbestos. 

Lesage is nodding, so I expect that's right. 

Q. And, of that, what percentage, roughly, would 
be working in the asbestos mining and milling? 

A. The current work force in mining and milling 
is around six thousand, of which rather more than two thousand 
are in Asbestos and about four thousand in Thetford; so, what 
shall we say -- that a third of the population are males of 
working age. Is that reasonable? I don't know. 

So what we've really got is a similar proportion, 
Tetousesay ,twowethousand OULYO® tensthousang == they're all men, 
so that's two thousand out of five thousand; then there are the 
children and the old people, so it probably must be over half 
the workers. 

Q. And I just wanted to deal with one more aspect 
of this death certificate issue. 

MR. CASGRAIN: Sorry; you're referring to Asbestos 
now? 

THE WITNESS: That was Asbestos. In Thetford, 
where we've got twice as many workers --- 

MR. CASGRAIN: But you have a far larger popula- 
tion of workers for other employments as well. 

THE WITNESS: That's, I must say, what I would 
have thought, but, nevertheless, the City of Thetford is twice 
as big and the number of workers is twice as many. 

Butpeinsthettord;sitsrs truev¥that the*workers come 
in from surrounding villages more than they do in --- 

MR. STARKMAN: I'm happy to leave it go at just 
some rather gross numbers. I was really asking the question 


because I wanted to just get at one more aspect of this death 
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MR. STARKMAN: (cont'd) certificate issue, which 
is that, I take it, in the Town of Asbestos, the suggestion was 
that doctors, who were working in an asbestos area, would more 
easily identify, or more readily identify, deaths as a result 
of asbestos than in areas where they wouldn't necessarily be 
Veokimg foreit: 

Q@. Say, in the Town of Asbestos, do you have any 
idea of how many medical practitioners there would be? 

THE WITNESS: A. I'll be guessing, but I'll guess 
ten. How many would you expect? 

I think about that; ten to twelve. 

Q. And do the workers there have annual checkups? 

A. In the -- you mean, in the --- 

O.bvinsthetvindustry. 

A. --- the occupational health department; yes. 

Q. Excuse me; what did you mean, in tne occupa= 
tional health department? 

A. Well, the industry has an occupational medical 
service, and they, for something like -- since 1935, have had a 
quite good occupational health service; and that is quite separ- 
ate from the -- they don't provide medical care in the ordinary 
way; that's provided by physicians in the community. 

But there's the occupational medical department, 
with two or three physicians who work there. 

Q. And that's a company clinic? 

A. -Thatusinrghts 

Q. And we had some mention that, when people die 
and their death certificate is filled in, would we have: any 
knowledge as to whether these people died ingthat larea; Pan 
other words, near Asbestos, or in the eastern townships, or 
might they have died in Montreal or in some other place? Do we 


know the place of death? 
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MN. VYesnt' Lh couldnbtrygiversyou,zan immediate answer. 
I would guess that about half our cohort died in the eastern 
townships; not necessarily in the same town. Quite a lot of 
them have migrated,on retirement, into bigger places, like Sher- 
brooke, into Montreal, into Quebec City, Victoriaville, so on. 
There's a certain tendency towards -- older people to go out of 
the country into the bigger towns. 

And I was told, when I first undertook this study, 
that the beauty of it is they'll all be still in Asbestos and 
Thetford; well, I can promise you, they're in every country of 
the world. So they go everywhere. 

Ove Thekspin-offetoemy question is that, even Ga 
you assume that doctors working in the area are more likely to 
recognize death by asbestos, half of the cohort didn't die in 
the eastern townships; they died in other places? 

AtheButehalfrdid. 

Ooe LES 

Can I look, just for a minute, with you at tab 18, 
on page 14, and I'm just looking at the beginning of the first 
full paragraph in the lefthand column -- tab 18, page 14. 

A. 18; the first -- can you repeat the 

Q. Yes; the first full paragraph on the lefthand 
side. 

AS TYes 

Osi PAndsastusays: 

“Relative risks of lung cancer were consid- 
ered in detail by Liddell et al, and it appeared 
that there was little to suggest that the way fal 
which dust exposure had been accumulated played 
any part in determining the PLS kis 
And I guess my question is, is that a reference to 


what was discussed before, about peak periods of exposure and 
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Q. (cont'd.) intermittent exposure, or is this 
referring to some other method of dust accumulation? 

A. No; it is -- I think the peak exposure con- 
cept is a little different. I think the peak exposure concept 
is that you may have a prevailing level which may vary, but that 
only now and then, say, one of the crushers, or something, one 
of the things will break down, and somebody will get not just, 
you know, shall we say, the ten fibres but a whole waft sucked 
in his face of very high concentration, and that might last, 
shall we say, ten minutes. 

The way I've interpreted this discussion of these 
sort of excessive peaks is in that sort of way; of a very sud- 
den -- of a sudden, rather overwhelming high amount. 

What this deals with, there is no way we have had 


of even looking at that sort of phenomenon. But, as against 


that, we have other -- another kind of issue. 

For example, a man could work -- his life history 
might be composed -- what it won't be composed of is working at 
about the same level for all forty years. It may be composed 


of a life in which he was heavily exposed in the earlier part 
of his life, and then much more low -- a low exposure -- or he 
might have had a job which gave him relatively little exposure 
and, in the last twenty years, it was high. 

So both those patterns of exposure, which are dia- 
metrically opposite, would, on our index, add up at the same 
thing, essentially. And what was done here, and what this 
refers to is some analyses which our statisticians did, which 
was to look at different patterns of exposure; in other words, 
to what extent did the average stay really steady, or was it 
high at the beginning or high at the end? 

And, @nirelationrtosithat;,it didn't appear that 


the pattern had very much effect. But it doesn't have any 
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A. (cont'd.) bearing on this peak exposure ques 
CLOM. 

Q. Have you ever made that calculation for smok- 
ing? I'm talking here about the interaction between smoking 
and emphysema. 

A. Funnily enough, nobody has even for cigarettes 
and lung cancer, you know, that Teknow-oL. “it’s one of’ the 
interesting things that we've been discussing exposure very 
10 critically here, but we haven't discussed exposure very errtic— 
ally in relation to a very well-accepted phenomenon like lung 
cancer and smoking, where you ask somebody, "Do you smoke or 
not?" and "How many cigarettes do you smoke?" and, lo and 
behold, you get a linear relationship. 

But I don't think anybody has looked at this sout 
ke of thing. Besides, I don't think people vary very much, you 
know. I mean, unfortunately, people mainly start smoking and 
then keep on smoking. 

Guay Tewas thinking about ‘the POossipsiaty chat they 
might stop smoking. 

20 A. That is possible, but not very frequent, 
lnecortunately - 

Q. I wanted to ask you; at the very beginning of 
yesterday, you mentioned the fact -- you mentioned selectivity 
in hiring, or selectivity in the work force, and then we had 
some conversation about the -- particularly, the good health, 
25| or relatively good health, of mining workers, mining/milling 
workers, but I thought you were talking about something even 
beyond that when you mentioned it; that there was something that 
would select out mining -- asbestos mining and milting® workers 
as opposed to other mining and milling workers. 

Are there any criteria -- 


Aw POKe Noel’ wasn’ Tc referring to that. I meant 
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A. (contid,) thateingany community, people apply 
for the jobs that are available, and they're selected or not, 
according to whether they, you know -- the sort of job market 
and pressure, and whether they meet the physical and other 
requirements for the job. So there will be a selection process, 
and part of it is, I Suppose, physical. 

Well, not so much selection, because I don't val aay 3 
there's been very much medical selection of workers in the 


asbestos industry. But, if you're Sick), your don,t 90 forma 


heavy job. 

Q. Or at least you won't be hired or sity 

A. You might be, but you won't go for it aR CLO RS a. 
know. 1 was saying there wasn't a lot of medical screening out 
in the earlier days. It used to be very casual. 


Oct . Thesalastsarea of questioning I wanted to touch 
on was the question of, when there is some fibrosis detected in 
an X-ray, or deduced from a lung function test, ATiCMb Ges, Suse 
pected that it may have been caused by exposure to asbestos 
fibres, what, if anything, is the medical treatment for that 
condition? 

A. Of asbestosis? 

Q. Of asbestosis. 

Well, I'm talking about at first detection. If 
you caught it at earliest detection, and perhaps you might com- 
ment on what would happen --~- 

A. I'm not aware of any medical treatment, in 
the ordinary sense of the word "medical treatment," which would 
have any therapeutic effect. 

QO.) I guess the thrust of my question is, you said, 
well, it may not -- if someone was diagnosed as being asbestotic, 
it may not matter whether or not they continued to work. 


In that determination, you know, there must —~ Lt 
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Q. (cont'd.) seems to me there must be some cut- 
Offs point, where, ft you're saying this worker is asbestotic, I 
don't think further exposure is going to matter but, in the ini- 
tial stages, wouldn't it make a great deal of difference 
whether they've got additional exposure? 

A. Oh, yes; I mean, that is the Tssuc, atin ocher 
words, the importance of early detection is not so that you can 
cay we can allow the dust level to go on at as high as you like, 
but we'll take this man out of it. 

What I think is important is that you detect it 
and say, that must mean that our dust levels are not satisfac- 
tory and that, therefore, you should -- the moral is, to put the 
dust conditions right so that it would be perfectly al Werarght 
for him to stay in the job. 

But, over and above that, beyond a certain age, I 
think we could say that it will make no significant difference 
to his, if you like, expectation of life, progression of dis- 
ease, because it's too late to make that difference. By the 
time a man is, shall we say, sixty, it will not make a deniers 
ence. 

OL Bute tcibrosissistdetected, Tet Ystisay mir a 
man's twenties, then it would make a difference? 

A. It wouldn't make any difference to the dis- 
ease that he has to take him out; it would make a difference to 
whether he were to be exposed to further dangerous levels of 
dust. Do you follow me? 

Ow West 

Nae Making"a: dat ference. There is no effect on 
the disease by taking him out. It's simply that you're using 
this as an opportunity to save him from further exposure. 

But the other way of saving him from further 


exposure is to protect him. 
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O. ‘But in this context, is there any evidence to 
suggest that some people are more susceptible or likely to dev- 
elop fibrosis, and that that fibrosis is more likely to become 
asbestotic? 

And I say that because we were talking before 
about the context of overwhelming defence mechanisms, and has 
occurs to me that different people would have different defence 
mechanisms for *specifiic*--—=— 

A. There is a lot of speculation on this subject, 
and there has been a certain amount of looking for evidence of 
people who have an abnormal or a different type of immune mech- 
anism; because there is other evidence from, for example, coal 
workers that susceptibility to fibrosis in coal is, to some 
extent, affected by the inborn characteristic in this respect to 
the worker. 

It is true, I think, as a generalization, that 
there is no exposure to anything to which men are iWiPrOrmLy sus— 
ceptible. Susceptibility varies to any factor. 

So, undoubtedly, there must be people who vary ue 
their susceptibility. 

In occupational medicine, you may be aware that 
this is a phenomenon that, in general, people try to avorcetian t= 
ing about, because, in particular, it has always been the argu- 
ment that it could be said that it is not the conditions that 
are bad, but that the workers who suffer are unduly susceptible; 
okay. 

And I can well see that, for practical reasons, 
that is a very bad argument to follow. It's much better to say, 
we want conditions in which even the susceptible can work. 

There are ... 
You can take that a bit far sometimes, because, I 


mean, for example, you wouldn't allow a man who is smoking 
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A. (cont'd.) heavily to work with gasoline, but, 
so far, you are prepared to let him work with asbestos, although 
it is very dangerous for him. 

However, apart from advising himpeagain, LE Tis 
considered his privilege to work; so, yes, susceptibility will 
vary. But I do think that this issue may become an important 
issue, if we manage to get levels to a very low level. 

Because it may be that, if you like, the last five 
10 or ten per cent may be very difficult.tosprotect.«.You see, I'm 
not just thinking about asbestos, butustneal Uetormssorpgenyviron- 
mentally produced disease, to reduce environmental -- to improve 
environmental conditions to a very good level ental lseanlot. of 
work. . 

If you like, the last five per cent is extremely 
15 difficult and extremely expensive to get it really down to zero; 
and that's the point at which -- you're doingeihatwinxorderEeto 
protect, probably, the small proportion of people who are very 
GiGeicuLtmtosprotect. 

And, therefore, I think we may move to a situation 
ws in which looking for evidence of Suseeptibisaty,dl Geitewer ep pes— 
sible to identify it, could become practical -- a practical 
usgsuess. Wearennoteaty tEhathyet. 

I don't think there is any way, at the present 
time, of identifying the man who is at special risk from getting 
fi bEOSISs 
25 QO, Blewantedatossustiasksyougrcitsknow you haven't 
written much on this, but it's on the question of compensation, 
and I guess I'll ask you, as a medical doctor, whether you've 
had any experience with diagnosing these cases. 

Obviously, the cases we're talking about are the 
ones that are more difficult to diagnose, because we can either 


agree or disagree; there never seems tolbesnce 
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A. I've had no -- I've never worked on a compen- 
sation board; I've never had any such job. I have no experi- 
ence of that. 

I've got some thoughts on what you might call the 
epidemiological background of compensation. 

Q. What do you mean, the epidemiological back- 
ground of compensation? 

A. Well, I mean -- I presume that compensation 
is social adjustment for the effects -- fora cause-and-effect 
relationship. In other words, we're saying that this is the 
cause of something, and, therefore, we're going to compensate 
him for having suffered from that cause. And as cause and 
effect is an epidemiological issue, yes. 

So, I mean, one can, of course, see, ie yourwike, 
the problems; in other words, there isn't any serious problem 
in -- at least, I don't see any insuperable problem in Ldentity— 
ing levels of disability and of levels of asbestosis, for prac- 
tical purposes, in people who have been -- worked with asbestos. 

And it seems to me that one can probably fairly 
readily -- this is obviously not a readily solved subject, but 
there are ways in which you can make an assessment of the ‘elelgciee 
ability and the attributability in asbestosis. 

At the other end of the scale, on mesothelioma, 
within certain limitations, it seems to me, that while we -- and 
I would strongly emphasize again that not all mesotheliomas are 
due to asbestos, but such a very high proportion are, and it is 
so difficult to prove that they aren't, that I would have said, 
for practical purposes, a mesothelioma case, that has a history 
of work compatible with it being caused, again is a fairly 
straightforward issue. 

But what I think is a very unstraightforward 


issue is lung cancer or gastrointestinal cancer. 
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Q. I believe you just said that it would be a 
fairly straightforward matter to determine the extent of dis- 
ability and attributability to asbestosis. Would you just do 
that off reading the X-rays and taking the lung-function tests 
and their departures from normal; that would be the extent of 
the disability. Is that how you'd make that determination? 

A. I'm not in this, but if I were a member of a 
medical panel, I would try to assess his degree of disability 
from not just function tests, but function tests, X-rays, his- 
tory; andtso oni: 

Q. Did you ever look at your cohort to see how 
many of those people had been receiving compensation for any --~ 

AGLENOV 0. . 

Q. Would that information be available to you? 

I guess it would be. 

A. It conceivably would; I'm not sure. 

MR. STARKMAN: I have no further questions. Thank 
you, doctor. 

DR. DUPRE: Mr. Ublansky? 

MR. UBLANSKY: It's already been covered. 

DR. DUPRE: Dr. Uffen. 

DR. UFFEN: I have sort of a tidying-up question. 
If you don't mind going back to the dose-response 
curves again, your paper, at tab 18, has been referred to over 
and over again, and then the later on, at tab 21. 


They both have graphs in them of standard *mortal- 


ity -- one's SMR versus dose, and the other is relative risk. 
In those cases -- and I want to look at both ends 
of the straight line -- does the straight line go through the 


origin because it just happened to go that way or was it forced 
through the origin as a starting point? 


THE WITNESS: Well, on page 19, the spots are 
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THE WITNESS: (cont'd.) where they -- are observed 
spots. The line was fitted by a modified least-squares tech- 
nique, which is sheer black magic to me; but I presume that is 
the statistical technique for fitting a line to the observer. 

DRe UFFENss. But, normally, that would mean, you 
don't put the origin in as one of the data points? 

THE WITNESS: Oh, no, no, no, NO; definitely, not, 
HO 

DR. UFFEN: What about the later graph, relative 
risk; that's tab 21, page 813; now, you and your colleagues got 
a more precise --- 

THE WITNESS: Relative risk will go through athe 
OA gin yaeby. definition. 

DR. UFFEN: By definition; right. Thanks. 

Now, at the other end of these graphs, when you're 
getting out to the heavy doses, by the time you'd got to the 
report at tab 21, you'd accumulated more information; and that 
last point, way over to the right, is pretty close to three 
thousand millions of particle per cubic foot; and is that over a 
forty-five-year lifetime? 

THE WITNESS: That's over whatever lifetime it 
WaSi7vieethinik. @.You,See, this is based upon the actual cases and 
how many particles years they 'd,actually accumulated. 

A lot of these people had worked well over forty 
years -- fifty years; even up tosSuxty. 

DR. UFFEN: I tried to make a -- lI don't know 
whether I've done it correctly, but I've tried to make a little 
calculation of what sort of exposure corresponded to that last 
point out there, and I got a kind of what seemed to me to be a 
huge one, and it seemed to bereversasnundrcde a 

THE WITNESS: Particles. 

DR. UFFEN: --- particles -- hundred million. 


7540-1171 


. uae TT * AY 

bevueedo atm +- yes 10d (.B'anoa) eanente aie 
“Hogs seteupirdeael belithon « yd bersdd MPSS 4 
et itd smueoag t gud (om Oo¢ sipam sueld-seshe ef. 


-sov7Sedo eft oF echt - pnlzsit- as supiadtags ieotse 


BOY een bhoow Setd yl femion ica) aL ie oRa, 
iminteg steb ad? 2a ano. #6 afenipize sad 
708 Ylotin«teb for yon jen , ono r2eaMTIW BaP 


evigsies ,Aqesap sete. eds jfeds  JedW aE ot 8a y ‘3 
; rn Jor seopealios troy bre roy .won Bes arr ee das at 
| ~-+ ankoeng #908 
282 dysoud? op iliw dAeia seviseiea | calm Bae a ' 
aoitiattsh yale 
eipect .jTiplt snooty ialseh Ye meray » ao : 
voy 2oAW ,sstgexp Searlt bos advo. oie ts » ott mon 
AS OF IOy BF voy enmst edt yo ~aeeoh Voeed any oF suo has ce 
tno bre ~eoitansetar ston yedssiumo ase B'gey , 48 uss creer 
ass of swofo yiterg. eb .iphs Skt Gt Seno eae sade a 
—f§ UNVO Bans 8. has foo} ogaias tog Bis =3q 30¢ snolifio B 
Comiae tes caey-avbmy: 
J+ *0L363if 2avatsdw teve etiaen? < eee ae ca 
e fer sete ieytoe ety noqu hacad eb cit. vase ont ga 
| Seintimons \LLsutos 6° york? epepy tides 
ee: 2 o*® aan. Chow Rayitow hs! elgosg stele to tol a : 
7 ‘ttate ot <u ante teheey yahea 
| vont a nob 2 += & srigm od) semetag. 3 eer a y 
| wI32it = stam Gy. ba debe owt swe a! sy Sond wpdiets 
: tual Sprla of waboeqzens09 erat ed | = 
© nd Gt om as Design etiatl top TB 
4 en tid deviate 
0 ad , dieeion 


es 


| Dee et el oy om 
MOLEL km be saa ee 


is 


: ao ae 


- 139 = MeDonala, cr-ex: 


THE WITNESS: Yes; it's almost unbelievable, isn't 
it? It's quite possible. 

DR. UFFEN: Where would they be getting exposed to 
that now? 

THE WITNESS: Oh; not now. 

DR. UFFEN: Not now. 

THE WITNESS: Thank God; no. These are people who 
=-- I wonder, can I show you -- you see the average for the 
10 industry in 1950 -- the average for the industry -- was seventy- 
five million’ particles® 

DR. UFFEN: Then you must have had even hugeue == 

THE WITNESS: In the worst mills, it was well over 
a hundred -- well over. 

DR. UFFEN: Well, how come these people came to 
light between 1966 and 1975? 

THE WITNESS: Well, I mean, they died in that 


15 


time. These are the members of the cohort who had been traced 
from way back, and they died; and then we looked back -- do you 
get me? 

DReESUFFEN?*=1 sce now: 

THE WITNESS: But I must agree with you that these 


20 


exposures are extremely high. And I can remember Dr. Nicholson, 
who you'll be seeing, I think, next week, saying, "I don't 
believe that that amount of stuff can stay in the arryer Buty 

as a matter of fact, I don't think it can. 

25 I've seen the workers where you couldn't see the 
workers; I mean, literally couldn't see them. They were ina 
cloud that you couldn't measure. I mean, I'm not speaking of 
throughout, but I'm speaking ParticularlyMor eEhe bagging depart- 
ment, where it was sometimes a habit of even getting into» the 
bag and jumping on it, to pack the stuff in. 


Now, I'm not speaking of what they do nowadays, or 
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THE WITNESS: (cont'd.) not even in the last 
twenty years; but in the 1930's and the twenties (some of these 
people would have been working even then) this was quite pos- 
sible. 

DR. DUPRE: Dr. Mustard. 

DR. MUSTARD: Dr. McDonald, your tab 18 is an 
interesting document, and I realize it's simple to take a look 
at all that lovely data displayed out in that manner and that 
10 one really probably can't draw much conclusions from eyeballing 
some of the data in tab 18. 

But, as you know, you've looked at many compari- 
sons within such a table, and at least raised some questions. 
And one of the questions I have is, if you look at laryngeal 
cancer -- page 18 and 19, yes; it goes through the whole busi- 
15 ness -- if you look at it, the incidence of laryngeal cancer in 
table 7(b) is about .21 per cent of the total population of 
people you looked at, if I add up all the cases -- and my cal- 
culations may be wrong, because I didn't have a calculator, 
and doing it in my head's dangerous —- but, in essence, in 7(b) 
50 and 7(c), laryngeal cancer, aS a proportion of the total cohort 
in that sector, is about twice that in 7(b) -- sorry; 7(a) and 
fib) ,hit’sitwicetthattwhat iteis, approximately, in 7(c) and 
7(d), which is rather interesting, because I would have thought 
it would have been the other way around; that the longer expos- 
ure, et cetera, it would have been a greater risk. 

25 But the question that came to mind ssethacty & 
suppose if laryngeal cancer can be caused by asbestos, you have 
to inhale the particles in such a way that you can dump: them in 
the larynx; it's a little bit different than taking them in in 
another way. And I suppose, if you ate asbestos rags, that 
would be a good way of getting a good dose on theJVarynx. Well, 


we've heard some evidence that may actually occur. 
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DR. MUSTARD: (cont'd.) And I wondered -- another 
problem as well, not only the pattern of exposure, butters the 
susceptibility to one effect of asbestos happened to be over a 
shorter time frame than effects normally might occur -- that 
other causes of deaths might occur, et cetera -- that you might 
-- there might, indeed, be an effect on the larynx in your data, 
but, because it's such a small effect, because the oi rdtok 
exposure that might be influencing was only on a very small part 
of the work force, and because there are other competing causes 
of death, that it might all be masked in that information. 

But I am curious, aside from those speculations -- 
have you any explanation, other than just pure chance, that rely 
-~- it looks as though it's more frequent in 2¢ayiand. (bj)? 

THE WITNESS: Well, what you're aging 4-==— 

DR. MUSTARD: It's simple, I know. 

THE WITNESS: --- is comparing durations of expos- 
ure without taking any other factors into account, and it 
doesn't follow that they're comparable just on that account. 

And, therefore, I mean -- I think that is not evi- 
dence, and I would, therefore, refer you to table 11 on page 20 
-- sorry; table 10 on page 20 -- because, you see, what has been 
done here is to take those twenty-one deaths from laryngeal can- 
cer and to take, for each one of them, three persons of the same 
sex, born in the same year, essentially, and then compare their 
distribution of exposures. 

DR. MUSTARD: Assuming, since it's relative risk, 
that the other people subjected to low exposure didn't have an 
effect? 

THE WITNESS: That is right. 

DR. MUSTARD: And then my problem is, of course ~~~ 
THE WITNESS: That is perfectly right. I mean, 


then we have to go back to the SMR for laryngeal cancer -- and I 
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THE WITNESS: (cont'd.) can't remember what that 


DR aeMUGTARD cae tot cael 25:, From; the, low -— with the 
low exposure. 

THE WITNESS: But we've only got seventeen, and I 
think we ought to look at the SMR, everai-le~. fore lung cancer -- 
or low exposure is -- I'm sorry; did you tell me the answer? 

DR. MUSTARD: Yes; it's 1.45 for low exposure, 
lestela GOGe MEGium pled Qyyyand effor very highs ecobin 2 tosel. 40 - 
That just fascinated me, as l looked at that, and I realize 
it's sheer speculation. 

THE WITNESS: Well, I mean, if you're looking at 
table 7(a), which is low exposure and short service, we have two 
cases of laryngeal cancer with an SMR of 1545. Dut gewmrsure you 
wouldn't really think that the 1.45 meant anvthing suwousece, I 
mean, there are only two cases. 

DR. MUSTARD: But you have, aS you go across that 
whole column, you just have small cases. 

RibeIEHONESGe a:Oh Ablidonstmknowme ameany, ~Ie —ci -L 
don't know any more than -- we don't -- I chinks Ueisy Ceuersite 
Sa Vows Nest stiteyen. meal “onl keyito-look again at the table which 
Summarizes all our experience on laryngeal cancer. 

Yeah; you see, on table 6 pagent dimenhaveour 
laryngeal cancers spread out by length of service, and, as you 
say, there is some evidence that iteismmioher fn (che Shorter 
ones; but, overall, the SMR, compared wa theiQuebec £lus jsasiteen 
cases observed and -- whatever it is -- it's an SMR Of 120me, 
which is on sixteen cases; obviously, the overall expectation of 
laryngeal cancer is very close to the Quebec average. So that 
-- well, there it is. 

Tae ar ele eyOuafind) that,,.overall, the cases are 


about the number you'd expect, and you find no evidence of a 
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THE WITNESS: (cont'd.) dose-response relation- 


ship, then I think you're forced to the conclusion that there's 


no good evidence in that series of it being due to it. But 
there's plenty of room for, sort Cotta sa 

DR. MUSTARD: Speculation. 

THE WITNESS: --- speculation; yes. 

DR. MUSTARD: Has anybody else ever observed any 
sort of increased SMR with comparatively short exposures, or is 
yours the only study where thas) --= 

THE WITNESS: I don't know; you see, there aren't 
many studies on this. The Selikoff studies in insulation work- 


ers would presumably have some data on this, but, even there, 


“10 


you see, they didn't have very many laryngeal cancers. They had 
more than expected, but it was only something like seven 

15 observed and five -- four expected, or something. But there 
might have been more in their main series; I'm sorry, I don't 
know. 

DR. MUSTARD: Well, let me change the subject. 
Looking at these tables -- and it's speculation again -- if you 
20 go to your 7(b), and I realized all these things from looking 
at this -- there are some interesting phenomenon, as you go 
through 7(a), (b), (c), and (d). 

Pneumoconiosis as a cause of death doesn't become 
very big in those tables, until you get into length of service 
of twenty or more years; it begins to surface in the five-to- 
twenty-year table, but, all the way long, through the rest of 


it, there's respiratory tuberculosis, other respiratory disease, 


25 


and heart disease. 
But, aS you move down int thosemtables , tit cer= 


tainly looks as if, as you've indicated, that the heart disease 


SMR starts to --- 
THE WITNESS: Seems to come up; yes. 
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DR. MUSTARD: And then you see cerebrovascular 
disease, in 7(c) and 7(d), starts to come up, with the high -- 
in the very high doses. 

You mentioned, in response to a guestion this 
afternoon, that that doesn't surprise you, and I suppose, I 
guess it shouldn't, in the sense that you think that's part of 
the vascular system response to pulmonary disease; but do you 
have any further thoughts on that subject? 

THE WITNESS: Well, I suppose these are people 
who had strokes, mostly; and I would still sort of submit that, 


10 


if you have a stroke and you've got some asbestosis, you're 
rather quicker to get the pneumonia that kills you than if¢you 
didn't; I don't know. That would be my reaction. 

DR. MUSTARD: I see. 
5 And then, finally, would it be reasonable to sus- 
pect that, over the time frame that these studies and documenta- 
tion goes on, that among the subjects classified as pneumoconio- 
sis, possibly from respiratory tuberculosis, and other respira- 
tory, that there might be some overlap; that, indeed -- that you 


could almost, somehow or other, if you wanted to look at the 


20 
full story on the lung, to save you looking at all those 
together -- and, if so, has anybody ever done that, just sort of 
lumped them together --~ [coughing] . 


THF WITNESS: Well, one could simply add them 
together, of course. I Hhink onewoL the things®—- ite isin 
this paper somewhere; it does draw attention to the fact that 


we have quite a marked era effect in tuberculosis throughout 


25 


Canada. 
But in the 19... -- the first part of the century, 


tuberculosis, in rural Quebec, was quite an important cause of 
death -- it was an important cause of death; so that, in fact, 


we do say somewhere that this analysis is, in fact, limited to 
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THE WITNESS: (cont'd.) deaths after 1950. 

There were a disproportionate number of deaths 
from tuberculosis before 1950, and that was at a time when 
there was some concern about whether, you know, was there the 
Silicosis all over again, was there evidence of tuberculosis 
and asbestosis interacting. And I don't think there was very 
much evidence found in those days. 

I think -- we don't know; I mean, I think the 

10 answer is that it appears, as you rightly say, that there is a 
fairly definite dose effect with tuberculosis --- 

DREeMUSTARD:) |Oneseveral Of (the) === 

THE WITNESS: Yes, yes; I mean, that one, 7(d), 
it's quite marked. Now, the number of cases is not large, but 
it's quite marked. That could be misdiagnosis. I mean, I 

15 think this is one area where pulmonary tuberculosis could quite 

well be diagnosed rather than -- shall we say, if the man was 

known to have had tuberculosis, it could well be that he was 

attributed as having T.B., where perhaps it would be more true 

to say he had pneumoconiosis. 

on At the same time, if you have pneumoconiosis and 
you also have tuberculosis, they're a bad combination, even if 
they don't interact. 

DR. DUPRE: Counsel, any further questions? 

Welle nOreeMCDOnd dyer lmchinkeuecany took with con- 
fidence on at least one score -- speak unanimously for your 

25 entire, occasionally rambunctious class. [Laughter.] 

You have been most kind to be with us these last 
two days, and your performance, indeed, has been a pedagogical 
virtuoso. Thank you so very, very much, indeed. 

We now rise, Miss Kahn, until 10:00 a.m. on Mon- 
day, the 29th of June; is that correct? 

MISS KAHN: Right. 

THE FOREGOING WAS PREPARED 
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